88045300 


FINAL  SUPPLEMENTAL 
ENVIRONMENTAL  IMPACT  STATEMENT 


iiiiiijitiiiiiliiliiiiiiiiiilfiiiiiiiiiiiiMiilliiiiilitiiliiiiiili<iiiiiiiiiiitijiiiiiiiiiiiiiiiiiiiiiiiiiiii)iiiiii)iiiiiitiiiitiiiiiiiiiiijiiiiliiii(itiiiiJiiitiiliiiiiiiiiiiailiiit)iiiiiiiiiiiiiiiiiltiliiiiiiiiiiiilliillliliilliiiii)iiiiiiiMiiiiiililiiiiiiitiniiiti»ii 


PROPOSED /ALL  AMERICAN 
PIPELINE  PROJECT 

BUREAU  OF  LAND  MANAGEMENT 
DEPARTMENT  OF  THE  INTERIOR 


A  RESOURCE  ENGINEERING  COMPANY 

ANCHORAGE  •  LOS  ANGELES  •  PITTSBURGH  •  DALLAS 
FORT  COLLINS,  CO  •   BOSTON  •  HOUSTON  •  CHICAGO 


NOVEMBER  1987 


°>C^o^ 


^%W<-5 


*iWi         &no4530° 


FINAL 

SUPPLEMENTAL  ENVIRONMENTAL  IMPACT  STATEMENT  FOR  THE 
PROPOSED  ALL  AMERICAN  PIPELINE  PROJECT 


Prepared  for 

BUREAU  OF  LAND  MANAGEMENT,  DEPARTMENT  OF  THE  INTERIOR 
Riverside,  California 


Prepared  by 
ERT,  A  Resource  Engineering  Company 


TV 

/tr 

1 9*7 


November  1987    °%i/^  [SO^A^y 

^^-4 ■ "'c°fe,  f" 

Edward  Hastey,  California  State  Director,  Bureau  of  Land  Management 


COVER  SHEET 
ALL  AMERICAN  PIPELINE  PROJECT 


(  )  DRAFT 
Lead  Agency 


Federal  Cooperating  Agency 


Texas  Cooperating  Agencies 


(X) 


FINAL 


U.S.  Department  of  the  Interior 
Bureau  of  Land  Management 
California  Desert  District 
Riverside,  California 

U.S.  Department  of  the  Interior 
Fish  and  Wildlife  Service 


Office  of  the  Governor 

Texas  Water  Commission 

Texas  Parks  and  Wildlife  Department 

Texas  Historical  Commission 

Texas  General  Lands  Office 

Edwards  Underground  Water  District 

Nueces  River  Authority 

Comments  on  this  SEIS  should  be  directed  to: 

William  Haigh,  Federal  Project  Manager 
Bureau  of  Land  Management 
1695  Spruce  Street 
Riverside,  California  92507 
(714)  351-6428 

Date  by  Which  Comments  Must  be  Received:  December  28,  1987 

ABSTRACT 

The  All  American  Pipeline  Company  has  completed  construction  on 
about  1,213  miles  of  their  1,233-mile  pipeline  to  transport  California 
crude  oil  from  both  the  Santa  Barbara  Channel  and  San  Joaquin  Valley  in 
California  to  McCamey,  Texas.  An  extension  of  the  All  American  Pipeline 
is  proposed  to  transport  the  crude  oil  from  McCamey  to  distribution 
points  on  the  Texas  Gulf  Coast. 

The  Texas  extension  of  the  All  American  Pipeline,  as  proposed, 
consists  of  a  486-mile,  30-inch  diameter,  300,000  barrels  per  day  (BPD), 
heated  crude  oil  pipeline.  The  proposed  pipeline  originates  at  an 
existing  tank  farm  at  McCamey,  Texas  and  terminates  454  miles  away  at  a 
tank  farm  at  Webster  with  a  32-mile  lateral  to  a  marine  terminal  at 
Texas  City. 

The  Supplemental  Environmental  Impact  Statement  (SEIS)  for  the 
proposed  All  American  Pipeline  Project  analyzes  the  environmental 
impacts  of  the  proposed  Texas  extension  of  the  pipeline  and  the  pump/ 
heater  stations  through  construction,  operation,  maintenance,  and 
abandonment.  This  SEIS  analyzes  the  impacts  of  All  American's 
Proposed  Route;  two  alternative  routes  -  the  Northern  Alternative  and 
the  Southern  Alternative;  and  the  No  Project  Alternative.  The  Northern 
and  Southern  Alternatives  were  identified  to  provide  optional  locations 
for  the  pipeline  in  sensitive  areas. 


FINAL  SEIS  USER'S  GUIDE 

The  Final  Supplemental  Environmental  Impact  Statement  (FSEIS)  for 
the  All  American  Pipeline  Project  has  been  prepared  in  an  abbreviated 
format  under  Council  on  Environmental  Quality  regulations  (40  CFR  1503.4 
(3)(c).  This  document  should  be  used  in  conjunction  with,  rather  than 
in  place  of,  the  Draft  SEIS  that  was  released  for  public  review  on 
January  23,  1987. 

The  FSEIS  contains  three  chapters.  The  first  chapter  (Summary)  is 
a  summary  of  the  pipeline  project  that  briefly  describes  the  project, 
areas  of  controversy,  major  impact  conclusions,  and  the  Federal 
preferred  alternative. 

The  second  chapter  (Consultation  and  Coordination)  presents  the 
results  of  agency  and  public  review  of  the  Draft  SEIS.  Comments 
received  at  public  hearings  and  by  letter,  and  responses  to  those 
comments,  are  presented. 

The  third  chapter  (Modifications  and  Corrections)  includes  changes 
made  to  the  text  and  tables  of  the  Draft  SEIS.  These  have  been  made  in 
response  to  public  comments  and  are  referenced  to  the  appropriate  page 
number  in  the  Draft  SEIS. 

The  appendices  discuss  a  variety  of  topics.  Appendix  A  contains  an 
updated  and  modified  set  of  the  mitigation  measures  and  agency 
stipulations  from  those  presented  in  the  Draft  SEIS.  Appendix  B,  the 
Onion  Creek  to  Edwards  Aquifer  Oil  Spill  Scenario,  presents  a  discussion 
of  a  catastrophic  oil  spill.  Appendix  C  contains  information  concerning 
consultation  with  the  U.S.  Fish  and  Wildlife  Service  and  the  National 
Marine  Fisheries  Service  pursuant  to  Section  7  of  the  Endangered 
Species  Act. 

Copies  of  the  Draft  SEIS  can  be  obtained  by  writing  to  the 
following  address: 

District  Manager 
Bureau  of  Land  Management 
1695  Spruce  Street 
Riverside,  California  92507 
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1.0  SUMMARY  AND  BLM  PREFERRED  ALTERNATIVE 

1. 1  Introduction 

The  All  American  Pipeline  Supplemental  EIS  (SEIS)  is  a  document 
prepared  for  the  U.S.  Department  of  the  Interior,  Bureau  of  Land 
Management  (BLM)  to  fulfill  the  requirements  of  the  National 
Environmental  Policy  Act  (NEPA).  The  All  American  Pipeline  has  been 
permitted  and  construction  has  been  completed  from  Los  Flores, 
California  to  McCamey,  Texas.  All  American  originally  proposed  to 
terminate  the  pipeline  at  McCamey  and  to  use  existing  common  carrier 
pipelines  to  transport  the  oil  from  west  Texas  to  the  Gulf  Coast. 
However,  because  of  the  engineering  requirements  to  upgrade  and  heat 
existing  lines  and  because  the  capacity  of  the  existing  lines  cannot 
accommodate  the  300,000  barrel s-per-day  (BPD)  volume  of  All  American, 
All  American  proposed  extension  of  the  pipeline  from  McCamey  to  Webster 
and  Texas  City,  Texas.  The  proposed  line  would  be  30  inches  in 
diameter,  486  miles  long,  and  would  transport  300,000  BPD  of  crude  oil. 
The  Proposed  Route  would  begin  at  an  existing  tank  farm  at  McCamey, 
cross  the  Edwards  Plateau,  pass  south  of  Austin,  and  terminate  southwest 
of  Galveston  Bay  (Map  1-1). 

Two  alternate  pipeline  routes  were  considered:  the  Northern 
Alternative  and  the  Southern  Alternative.  The  major  siting  criteria  for 
the  two  alternatives  were  designed  to  minimize  the  crossing  of 
suceptible  sensitive  aquifers,  especially  the  Edwards  Aquifer  recharge 
zone.  The  No  Project  Alternative  considered  using  existing  common 
carrier  pipelines  and  tankers.  Alternatives  considered  but  eliminated 
included  a  McCamey  to  Freeport  route  and  rail  and  truck  transport  of 
crude  oi 1 . 

All  American  has  applied  for  and  received  the  federal  right-of-way 
(ROW)  grant  necessary  to  cross  federal  land  managed  by  the  BLM,  Forest 
Service,  the  Air  Force,  the  Army,  and  the  Bureau  of  Reclamation.  This 
SEIS  is  based  on  the  United  States  District  Court  agreement  granting  BLM 
the  power  to  select  the  pipeline  route  and  to  implement  mitigation 
measures  identified  in  the  SEIS  on  private  land  from  McCamey  to  Webster 
and  Texas  City  in  a  manner  similar  to  federal  lands  elsewhere  on  the 
project.  The  Applicant  has  also  filed  for  U.S.  Army  Corps  of  Engineers 
(C0E)  Section  404  and  Section  10  permits,  a  Permit  to  Operate  a  Crude 
Oil  Pipeline  from  the  Railroad  Commission,  and  other  federal,  state,  and 
local  permits. 

1. 2  Areas  of  Controversy 

The  primary  area  of  controversy  for  the  Proposed  Route  and  the 
alternatives  is  oil  spill  impacts  on  sensitive  resources.  The  potential 
for  an  oil  spill  resulting  from  a  pipeline  leak  or  rupture  to  damage 
surface  water,  groundwater,  fisheries  and  wildlife  resources,  threatened 
and  endangered  species,  riparian  habitat,  and  recreational  resources  are 
the  primary  concerns.  Of  special  concern  is  the  Edwards  Aquifer 
recharge  zone  south  of  Austin. 
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1. 3  Major  Impact  Conclusions 

The  All  American  Pipeline  Project  has  potential  construction  and 
operation  impacts.  The  significant  construction  impacts  focus  on  loss 
of  riparian  habitat  and  potential  loss  of  threatened  and  endangered 
species  habitat  and  individuals,  and  loss  of  cultural  and  paleonto- 
logical  resources.  The  potential  operation  impacts  would  result 
primarily  from  oil  spill  leaks  and  ruptures.  About  eight  major  spills 
averaging  3,750  barrels  are  estimated  during  the  40-year  project  life. 
The  discharge  of  oil  to  a  stream  or  river  would  potentially  cause  a 
significant  loss  in  riparian  habitat,  threatened  or  endangered  species, 
fisheries,  wildlife,  and  recreation.  The  loss  of  municipal  and 
irrigation  water  supplies  from  an  oil  spill  would  be  significant. 
Potential  impacts  are  discussed  in  detail  in  the  Draft  SEIS  and  are 
supplemented  in  Chapter  3  Modifications  and  Corrections  of  the  Final 
SEIS.  The  impact  summaries  in  Section  3.4  of  the  Final  SEIS  include 
significant  impacts  that  would  result  from  implementation  of  the 
Proposed  Route,  the  Northern  Alternative,  and  the  Southern  Alternative. 
The  mitigation  measures  developed  for  significant  impacts  are  presented 
in  Appendix  A  of  the  Final  SEIS. 

1.4  BLM  Preferred  Alternative 

Federal  agencies  are  required  by  the  Council  on  Environmental 
Quality's  NEPA  regulations  (40  CFR  1502.14)  to  identify  their  preferred 
alternative  for  a  project  in  the  Draft  and  Final  EISs  prepared  for  the 
project.  The  preferred  alternative  for  the  All  American  Pipeline 
Project  must  be  one  of  the  four  studied  by  this  SEIS:  the  Proposed 
Route,  the  Northern  Alternative,  the  Southern  Alternative,  or  the  No 
Project  (project  denial)  Alternative.  The  preferred  alternative  is  not 
a  final  agency  decision.  It  is  instead  an  indication  of  the  agency's 
preliminary  preference.  The  final  decision  will  be  announced  in  a 
Record  of  Decision  issued  at  least  30  days  after  the  Final  SEIS  is 
publ ished. 

The  Bureau's  preferred  alternative  is  the  Northern  Alternative. 
The  reasons  for  this  choice  are  summarized  below. 

The  impacts  of  constructing  and  operating  all  three  routes  across 
Texas  would  be  similar  in  many  respects.  The  number  and  likelihood  of 
crude  oil  spills  is  approximately  the  same  for  the  three  routes  (about 
eight  over  the  life  of  the  project),  and  the  average  spill  size  would  be 
the  same  (about  3,750  barrels).  There  is  little  difference  in  the 
amount  of  sensitive  soils  crossed.  No  route  stands  out  as  likely  to 
affect  many  more  or  less  cultural  sites  or  paleontological  localities 
than  any  other.  Socioeconomic  impacts  would  be  minimal.  Air  quality 
effects  would  be  essentially  the  same  (since  the  same  amount  of  crude 
would  be  delivered  to  Gulf  Coast  refineries  in  any  case,  even  if 
delivered  by  tanker  or  existing  pipeline  under  the  No  Project 
Alternative). 

All  three  routes  could  significantly  affect  riparian,  wetland, 
wildlife,  freshwater  fisheries,  and  marine  resources  should  a  large 
spill  occur  along  the  routes  from  the  Brazos  River  to  Webster  and  Texas 
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City.   The  threatened  bald  eagle  habitat  could  be  impacted  by  an  oil 
spill  from  any  of  the  three  routes. 

The  effects  of  the  alternatives  do  differ  in  several  ways,  however. 
Significant  impacts  would  occur  that  would  be  unique  to  a  given 
alternative.   These  differences  are  addressed  by  alternative  below. 

Proposed  Route.  The  Proposed  Route  crosses  the  Edwards  Balcones 
Fault  Zone  Aquifer.  The  probability  of  a  pipeline  break  is  relatively 
small  (there  is  about  one  chance  in  ten  that  a  major  spill  would  occur 
along  the  6-mile  stretch  over  the  40-year  project  life).  However, 
should  a  break  occur,  crude  oil  could  enter  the  aquifer  in  a 
catastrophic  situation  (a  break  near  a  creek,  particularly  during  a 
rain).  BLM's  catastrophic  analysis  has  been  reevaluated.  As  a  result, 
we  believe  the  effects  of  such  a  spill  could  be  somewhat  more  severe 
than  those  identified  in  the  Draft  SEIS  (see  Final  SEIS  Appendix  B). 
All  American  has  already  proposed  a  highly  mitigated  construction 
program  (seven  remote-control  valves,  trench  lining,  thick-walled  pipe), 
so  most  of  the  reasonable  mitigation  measures  have  been  included  in  the 
project  design. 

The  Proposed  Route,  like  the  Northern  and  Southern  Alternatives, 
could  affect  several  other  aquifers.  However,  it  would  cross 
significantly  more  miles  of  sensitive  aquifers  than  the  Northern 
Alternative  (404  miles  rather  than  332).  All  three  routes  would  cross 
portions  of  the  Edwards  Plateau  Aquifer,  but  the  Proposed  Route  would 
cross  a  much  larger  amount.  Because  both  the  Edwards  Plateau  and 
Edwards  Balcones  Fault  Zone  Aquifers  are  solution  limestone  formations, 
an  oil  spill  that  reached  either  aquifer  would  be  difficult  if  not 
impossible  to  clean  up.  The  vulnerability  of  a  sandstone  aquifer,  such 
as  the  Northern  Alternative's  Carrizo-Wi lcox  Aquifer  is  much  less,  and 
the  feasibility  of  cleanup  is  much  higher. 

Northern  Alternative.  The  route's  most  significant  problem 
involves  river  crossings.  The  Colorado  River  crossing  is  in  the  habitat 
of  the  threatened  Concho  water  snake.  Without  mitigation,  populations 
of  the  snake  could  be  significantly  affected.  The  route  crosses  several 
streams  at  crossing  points  above  municipal  water  supplies.  However,  BLM 
would  require  valves  (many  of  them  remote-control)  at  each  crossing 
site,  which  would  greatly  reduce  the  potential  amount  of  oil  spilled. 
Further,  it  would  be  much  easier  to  clean  up  spills  into  rivers  than  a 
comparable  spill  which  entered  a  limestone  solution  aquifer  such  as  the 
Edwards. 

The  route  would  cross  significantly  fewer  miles  of  slopes  steeper 
than  15  percent  than  the  Southern  Alternative  and  slightly  fewer  than 
the  Proposed  Route  (13  miles  as  compared  to  30  and  17,  respectively). 
The  route  mileage  across  sensitive  aquifers  (332)  would  be  considerably 
less  than  for  the  Proposed  (404  miles)  and  Southern  (418  miles)  routes. 
The  Edwards  Balcones  Fault  Zone  Aquifer  would  not  be  crossed.  No 
streams  that  interact  with  the  Fault  Zone  Aquifer  and  that  contain 
sensitive  fish  populations  would  be  crossed  (compared  to  two  by  the 
Proposed  Route  and  six  by  the  Southern  Alternative). 
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Southern  Alternative.  Construction  difficulties  would  present  the 
most  serious  problems  with  this  route  due  to  the  rugged,  heavily 
dissected  topography  that  would  be  crossed.  The  route  would  cross  twice 
as  many  miles  of  slopes  greater  than  15  percent  than  either  of  the  other 
2  routes.  Nine  unstable  slope  areas  would  be  crossed  (compared  to  five 
by  the  Northern  Alternative  and  one  by  the  Proposed  Route). 
Significantly  more  miles  of  slopes  steeper  than  15  percent  would  be 
encountered.   These  problems  could  not  be  mitigated. 

Several  other  significant  problems  would  occur.  The  route  would 
disturb  twice  as  many  acres  of  riparian  vegetation  as  either  the 
Northern  Alternative  or  the  Proposed  Route  (260  compared  to  121  and  138, 
respectively).  Although  the  Edwards  Balcones  Fault  Zone  Aquifer  would 
not  be  crossed,  the  route  crosses  six  streams  containing  important  fish 
populations  that  interact  with  the  aquifer  (compared  to  two  for  the 
Proposed  Route  and  none  for  the  Northern  Alternative).  An  estimated 
1,300  residences  would  be  subject  to  construction  noise  levels  in  excess 
of  65  dBA  (compared  to  750  for  the  Northern  Alternative  and  500  for  the 
Proposed  Route).  Rivers  would  be  crossed  at  lower  points,  closer  to 
coastal  estuaries. 

No  Project  Alternative.  All  American  may  ship  its  crude  through 
the  existing  pipeline  grid  from  west  Texas  to  the  Gulf  Coast.  Between 
1.5  and  2.0  million  barrels  per  day  of  pipeline  capacity  serves  west 
Texas;  the  actual  amount  of  crude  being  shipped  is  not  available.  There 
are  12  existing  pipelines  that  could  service  the  All  American  Pipeline 
from  McCamey  and  they  are  all  at  least  25  years  old.  Five  of  these 
pipelines  would  cross  the  Edwards  Balcones  Fault  Zone  Aquifer.  Since 
the  existing  pipelines  are  older  and  do  not  have  the  same  technology  as 
All  American,  they  would  have  a  higher  frequency  of  spills  and  ruptures. 
One  of  the  largest  of  these,  Shell  Pipeline  Company's  24-inch  Rancho 
Pipeline,  was  cut  in  May  1986  near  Austin,  spilling  at  least 
2,400  barrels  where  it  crossed  the  Edwards  Balcones  Fault  Zone  Aquifer. 
Some  lines  would  have  to  be  retrofitted  or  rebuilt  to  ship  heavy  crude. 

If  not  shipped  by  pipeline,  the  crude  could  be  moved  by  tanker. 
Tankers  would  have  a  greater  risk  of  oil  loss,  and  the  resources  at  risk 
are  generally  more  extensive  and  difficult  to  protect  than  inland 
resources.  Approximately  3,900  miles  along  the  Pacific  Coast  and 
1,600  miles  in  the  Caribbean  and  Gulf  of  Mexico  would  be  vulnerable  to 
tanker  spills.  During  the  40-year  project  life,  tankers  would 
experience  about  6  spills  greater  than  10,000  barrels  at  300,000  BPD 
throughput.  This  compares  to  100,000  barrels  lost  from  an  anticipated 
27  spills  (averaging  3,750  barrels)  on  the  All  American  Pipeline  from 
California  to  the  Gulf  Coast.  Oil  lost  in  marine  environments  is  often 
difficult  to  contain  and  clean-up.  Emergency  response  teams  generally 
consider  inland  spills  much  easier  to  deal  with;  terrestrial  spills  are 
normally  smaller  than  tanker  spills. 

Conclusion.  The  Northern  Alternative  presents  fewer  problems  than 
the  other  three  alternatives.  Its  difficulties  can  be  corrected  to  a 
greater  degree. 
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Although  the  Northern  Alternative  would  create  impacts,  its  effects 
can  in  large  measure  be  mitigated.  Consider  the  following:  an  oil 
spill  along  the  Proposed  Route  can  still  pose  a  significant  risk  to  the 
Edwards  Balcones  Fault  Zone  Aquifer,  despite  an  intensive  mitigation 
program.  The  Southern  Alternative  would  encounter  severe  construction 
problems  which  cannot  be  mitigated.  The  No  Project  Alternative  would 
result  in  crude  being  shipped  by  older  pipelines  or  inherently  less  safe 
tankers.  The  Northern  Alternative's  problems  center  on  oil  spills  into 
rivers;  with  mitigation,  these  can  be  noticeably  reduced.  These 
advantages  support  BLM's  conclusion  that  it  is  an  acceptable 
alternative,  and  that  it  is  BLM's  preferred  alternative. 
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2.0  CONSULTATION  AND  COORDINATION 

2.1  Draft  SEIS  Review 

In  the  course  of  preparation  and  review  of  the  Draft  and  Final  SEIS 
for  the  All  American  Pipeline,  the  lead  agency  (BLM)  has  communicated 
with  and  received  input  from  many  federal,  state,  and  local  agencies; 
elected  representatives;  environmental  and  citizens'  groups;  industries; 
and  individuals.  Many  of  these  people  participated  in  the  public 
scoping  meetings  and  subsequent  public  hearings  that  were  held  in  cities 
in  the  vicinity  of  the  pipeline  routes.  Scoping  meetings  were  conducted 
in  August  1986  in  the  following  cities:  Austin,  Fredericksburg,  Yoakum, 
San  Antonio,  Del  Rio,  Ozona,  Brownwood,  Temple,  College  Station,  League 
City,  and  San  Marcos. 

The  Draft  SEIS  was  released  for  public  review  in  January  1987. 
During  the  60-day  public  comment  period  (January  31  through  March  31), 
12  formal  public  hearings  were  held  to  solicit  comments  on  the  Draft 
SEIS.  These  hearings  were  held  in  the  following  11  cities:  Austin,  San 
Antonio,  Yoakum,  Fredericksburg,  Del  Rio,  San  Angelo,  Brownwood,  Waco, 
Brenham,  Texas  City,  and  San  Marcos. 

The  public  hearing  transcripts  have  not  been  reprinted  in  this 
Final  SEIS  as  they  are  part  of  the  public  record  and  are  available  for 
review  at  the  following  locations: 

•  Public  Affairs  Library 

L.B.J.  School  of  Public  Affairs 
University  of  Texas 
Austin,  Texas 

•  Bureau  of  Land  Management 
1695  Spruce  Street 
Riverside,  California 

In  addition,  approximately  1,300  copies  of  the  Draft  SEIS  were 
distributed  by  mail  to  various  individuals,  organizations,  and 
government  agencies. 

Section  2.2  contains  a  summary  of  the  hearing  comments  and  BLM's 
responses.  In  addition  to  the  public  hearing  comments,  123  written 
comment  letters  were  received  during  the  comment  period.  These  comments 
and  BLM's  responses  to  them  can  be  found  in  Section  2.3  of  this  SEIS. 
The  following  agencies,  organizations,  and  industries  have  provided 
input  to  and/or  received  copies  of  the  Draft  SEIS. 

Federal  Agencies 

Department  of  Agriculture 
U. S.  Forest  Service 
Soil  Conservation  Service 
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Federal  Agencies  (Continued) 

Department  of  Defense 
Corps  of  Engineers 
Fort  Hood  Military  Reservation 

Department  of  Commerce 

National  Marine  Fisheries  Services 

Department  of  the  Interior 

Bureau  of  Land  Management 

Bureau  of  Reclamation 

Fish  and  Wildlife  Service 

Geological  Survey 

National  Park  Service 
Department  of  Transportation 
Environmental  Protection  Agency 

State  of  Texas  Agencies 

Air  Control  Board 

Agricultural  Extension  Service 

Texas  Antiquities  Commission 

Attorney  General's  Office 

Board  of  Irrigators 

Texas  Commission  on  Fire  Protection 

Departments  of: 

Agriculture 

Health 

Highways  and  Public  Transportation 

General  Land  Office 

Parks  and  Wildl ife 
Economic  Development  Commission 
Employment  Commission 
Fire  Marshall's  Office 

Firemen  and  Fire  Marshall  Association  for  Volunteer  Fire  Departments 
Forest  Service 
Historical  Commission 
Hotel/Motel  Association 
Natural  Heritage  Program 
Natural  Resources  Division 
Natural  Resources  Information  Service 
Office  of  the  Texas  State  Archaeologist 
Property  Tax  Board 
Railroad  Commission 
Soil  and  Water  Conservation  Board 

Southwest  Texas  State  University,  Edwards  Aquifer  Research  and  Data  Center 
State  Board  of  Insurance 
State  Legislature:   Ruben  Garza,  Legislative  Assistant  to  Senator 

Barrientos 
Texas  A&I  University 
Texas  A&M  University 
Texas  Tourist  Development  Agency 
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and  Upton  Permian  Basin 


State  of  Texas  Agencies  (Continued) 

University  of  Texas  at  Austin 

Bureau  of  Business  Resources 

Bureau  of  Economic  Geology 

Dr.  Clark  Hubbs 
Water  Commission  (formerly  Department  of  Water  Resources) 
Water  Development  Board 

Other  State  and  Regional  Agencies 

Arizona  Game  and  Fish  Department 
Blanco/Guadalupe  River  Authority 
California  State  Lands  Commission 
Colorado  River  Municipal  Water  District 
Council  of  Governments 

Alamo,  Capitol  Area,  Concho  Valley, 
Edwards  Underground  Water  District 
Guadalupe  River  Authority 
Lavaca  -  Navidad  River  Authority 
Lower  Colorado  River  Authority 
Neuces  River  Authority 
New  Mexico  State  University 
Santa  Barbara  County,  Energy  Division 
Texas  Volunteer  Fire  Departments 

Brackettvil le  Mountain  Home 

Cat  Springs  Ozona 

El  Campo  Seguin 

Evant  Sheridan 

McCamey  Yancey 

Upper  Guadalupe  River  Authority 

Local  Agencies 

Fort  Bend  County  Engineer 

Galveston  County  Subsidence  District 

Harris  County  Engineer 

Hays/Caldwell  County  Line  Water  Supply  District 

Travis  County  Attorney's  Office 


County  -  Judges 

Atascosa;  Judge  0. 
Bastrop;  Judge  Gri 
Bexar;  Judge  Bicke 
Brazoria;  Judge  E. 
Burleson;  Judge  W. 
Coleman;  Judge  P. 
Concho;  Judge  C.  J 
Crockett;  Judge  Fi 
Edwards;  Judge  N. 
Fayette;  Judge  D. 
Galveston;  Judge  R 
Hamilton;  Judge  B. 


B.  Gates 
esenbeck 
rs 

E.  Brewers 

A.  Caperton 
Skelton 
.  Dankworth 
Ids 

Smart,  Jr. 
R.  Beck 
Holbrook 

Jankins 


Austin;  Judge  L.  H.  Grebe 
Bel  1 ;  Judge  J.  Garth 
Blanco;  Judge  C.  Scott 
Brown;  Judge  G.  L.  Haney 
Caldwell;  Judge  W.  J.  Ellison 
Colorado;  Judge  L.  J.  Cranek 
Coryell;  Judge  D.  Smith 
DeWitt;  Judge  R.  B.  Sheppard 
Falls;  Judge  B.  Kirkpatrick 
Fort  Bend;  Judge  J.  Stadinoha 
Gillespie;  Judge  M.  Weiser 
Harris;  Judge  J.  Lindsay 
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Irion; 

Judge  V. 

F.  Lidley 

Karnes ; 

;  Judge 

E. 

Pearce 

Kerr;  «. 

)ud.  G. 

S. 

Morris 

Kinney; 

;  Judge 

A. 

A.  Postell 

Lee;  Judge  E. 

W. 

Kraus 

Medina; 

;  Judge 

J. 

H.  Decker 

Mills; 

Judge 

r. 

W.  Johnson 

Sutton; 

;  Judge 

c. 

Fields 

Uvalde; 

;  Judge 

j. 

R.  White 

Washington;  Ji 

jdge  G.  F.  Mustcher 

Wilson; 

;  Judge 

W. 

D.  Cox 

County  -  Judges  (Continued) 

Hays;  Judge  D.  Rains 
Jackson;  Judge  S.  D.  Seale 
Kimble;  J.  W.  R.  Dunk 
Lavaca;  Judge  W.  D.  Roznovsky 
McLennan;  Judge  S.  Rentz 
Milam;  Judge  G.  F.  Blake 
Reagan;  Judge  F.  Sandale 
Tom  Green;  Judge  E.  G.  Keyes 
Val  Verde;  Judge  Gonzales,  Jr. 
Wharton;  Judge  I.  J.  Irving 
Upton;  Judge  P.  Garner 

Cities 

Austin  Planning  Department     Houston  Health  Department 

Beaumont  Highway  Department     Texas  City  Surface  Water  Department 

City  Halls  of: 

Big  Lake  League  City  Rockdale 

Brackettvil le  McCamey  Rosenburg 

Cuero  McGregor  Sealy 

Devine  Nassau  Bay  Sonora 

Floresville  Natalia  Uvalde 

Hitchcock  Needville  Wall  is 

Jones  Creek  Ozona  Webster 

Kyle  Rankin 

Organizations 

Caesar  Kleberg  Wildlife  Research  Institute 

Florida  Sinkhole  Research  Institute  (Karst  terrain  area);  Orlando, 

Florida 
John  Gray  Institute 
Texas  Speleological  Society 

Industries 

Aquarena  Springs  Corporation;  San  Marcos,  Texas 

Bell  Helicopter  -  Textron 

Earth  Resources  Observation  Systems  (EROS)  Data  Center;  Sioux  Falls, 

South  Dakota 
Shell  Oil  Company;  Austin,  Texas 
Telegraph  Exploration,  Inc. 
Trinity  Consultants;  Richardson,  Texas 

2. 2  Public  Hearing  Comments  and  Responses 

The  following  section  contains  a  summary  of  the  comments  and 
questions  raised  at  the  public  hearings  on  the  Draft  SEIS  for  the  All 
American  Pipeline.  Formal  responses  have  been  prepared  for  only  those 
comments/questions  that  address  the  adequacy  and/or  accuracy  of  the 
Draft  SEIS.  However,  all  comments  and  opinions  will  be  considered  by 
the  BLM  in  the  final  decision-making  process. 


2-4 


■a 

s-  c 

E 

c 

a>  03 

O 

o 

. 

JZ 

i- 

-r— 

-a 

+j  to 

i- 

ai 

<♦- 

0) 

+J 

ai 

+-> 

ai 

o  c 

o 

> 

* 

-C 

03 

c 

<4- 

+j 

o 

i»- 

•»— 

Ul 

OJ 

o 

+-) 

Ol 

•^ 

03 

o 

ul  "r- 

-!-> 

+-> 

JZ 

Ul 

•r— 

■a 

s- 

c 

c 

c 

o>  +-> 

CM 

03 

u 

+J 

^~ 

O    S- 

+-> 

L. 

o 

S- 

S- 

>  (0 

r^ 

C 

(TJ 

<c 

+J    OJ 

•f— 

(0 

Ol 

<u 

m 

•i-    L) 

i— 1 

^ 

Q. 

o 

n- 

s: 

CT> 

<u 

x: 

S- 

-C 

+->   •!- 

I 

OJ 

E 

+J 

Ul     OJ 

OJ 

x: 

4-> 

03 

+-> 

03  <4-  «3- 

4-> 

+J   s- 

■a 

S- 

4-> 

c 

j- 

C    •!- 

i — 

C 

en 

u 

c 

o 

m 

o 

S-  T3  T3  <C 

c 

OJ 

I 

03    01 

03 

>* 

1- 

z 

c 

z 

dl    O 

[= 

•f— 

l»- 

<o 

a.  ui 

l£>     . 

o 

OJ 

0) 

4-J  SI 

03 

U 

S- 

OJ 

m 

E    03 
•i-    OJ 

•«3- 
1 

>1 

Ul 

-C 

u 

£ 

03    O 

(^ 

0) 

-a 

1 — 

O 

0)    o 

c 

4-1 

c 

-l-> 

+-> 

n 

•'— > 

T3 

aj 

c 

.—    Q.O 

4->     E 

o 

o 

Ul 

i 

o 

•  r— 

Ul 

ra 

03 

r-\ 

4->  -r- 

S- 

u 

S- 

0)    S- 

CsJ 

S- 

u 

03 

»i—       •« 

Ol    4-> 

Ul 

o 

o 

io  ai 

a. 

03 

OJ 

CO 

+J    c 

+J 

_1     Ul 

3 

4- 

QJ 

14- 

Ul   4- 

Ul 

1 — 

1 

c  aj 

c 

aj 

u 

3    01 

ai 

o 

( — 

CLOl 

OJ  -^ 

OJ 

O    4-> 

<J 

4-> 

s- 

4-1 

u  s- 

CD1Z 

(0 

CT1 

+->  u 

E 

+-> 

c 

S- 

3 

s- 

(fl 

CO 

•  i— 

•   M 

O  -r- 

E 

r-~ 

o 

o 

o 

o 

■r-     QJ 

a. 

OJ 

-!-> 

T3 

Ul 

Q.JT 

O 

ul    03 

u 

o. 

Ul 

Q. 

T3    Ul 

-C 

c 

OJ 

+-> 

u 

c_> 

0)   s- 

Q.  QJ 

Q. 

to 

S- 

+-) 

Ol 

+J 

c 

i- 

<i 

Ul     O 

OJ 

3 

i- 

3 

ai  ai 

o 

+-> 

O 

OJ 

o  a> 

c 

c 

x: 

ui 

I/) 

>  i— 

14- 

>t- 

o 

t= 

E 

H-    T- 

aj 

X 

o    t- 

4-> 

S- 

•1-     Q. 

o 

Q. 

E 

(. 

*J 

•r— 

Q.  3 

en  aj 

Ol 

4-1 

rn 

Ul 

O 

Ul    •!— 

+J 

■o 

Ul    O 

13) 

c 

4-1 

C 

(0    .- 

c 

ai 

•  1— 

<_) 

e  03 

•r— 

c 

Ol    >, 

c 

•  r- 

fO 

•  ,— 

T3 

C     Ul 

rn 

o 

c 

1-   s- 

u 

Ol 

J- 

•  f— 

■a 

3 

T3 

oj 

S-    0) 

•  (— 

•  r— 

+-> 

C 

OJ    Q.  3 

Q. 

s.! 

c 

-a 

S- 

S. 

+j 

0)   +-> 

cz 

Ul 

^a 

U 

OJ 

<J 

Q. 

^o 

QJ  •,- 

s- 

n3 

o 

03 

o 

4-1    3 

o 

U) 

S- 

OJ 

+J 

C    S- 

o  < 

J3 

ITJ 

014-1 

0) 

c 

r—   o 

•  f— 

3 

03 

■-— 1 

+J 

o  a) 

+-> 

* 

4->  -a 

Ol 

ai 

a; 

<:  s- 

4-J 

(J 

O) 

o 

•I— 

u  +-> 

a 

i+- 

o> 

Ol 

S- 

oj 

!_ 

<u 

<_) 

Ul 

ai 

c 

t- 

03 

OJ 

•  r— 

>4- 

O    ul 

S- 

3 

s- 

+->  +J 

01 

•  f— 

S- 

Q_ 

3 

S-    OJ 

Ul 

3 

4->  •!- 

■a 

a> 

ui 

T3 

Ul 

03 

u   C 

oo 

T3 

3    5- 

c 

o 

J- 

03 

Ul 

4-J 

ai 

s- 

+j 

Ul 

4-> 

-t-> 

01    01 

+-> 

X3 

o 

O    Ol 

o 

t-H 

-a 

S-    i- 

Ul 

c 

+J 

•r— 

c 

ai 

S- 

c 

01 

s- 

■•—>  i- 

ul 

T3 

c 

OJ 

4-> 

>) 

a. 

I 

o 

01 

•  1— 

ai 

o 

J= 

ai 

> 

ai 

oj 

> 

oj 

o  ai 

C 

0) 

'XI 

Ul 

Ul 

Ul 

CO 

o 

t-    Ul 

S- 

E 

c 

Ul 

E 

•  r— 

ai 

E 

■r— 

.* 

s-  ■+- 

o 

■a 

E 

o 

Ul 

a>- 

01  h- 

3: 

01    Ol 

-C 

E 

ai 

E 

4-1 

( — 

E 

*j 

(- 

Q.  4- 

■r— 

c 

E 

Q- 

aj 

c    S- 

s. 

S-    3 

c_> 

o 

Ul 

»— 

o 

(0 

•r- 

O 

<n 

3 

•  f— 

4-> 

n3 

O 

O 

Ul 

•  ^    OJ 

01 

Ul 

Ul 

o 

•  f— 

<c 

u 

c 

:c 

u 

c 

CO 

O  T3 

u 

Q. 

u 

C 

c 

T3  ->-> 

OJ 

i- 

01 

01    Ul 

T3 

s- 

S_ 

z: 

01 

X 

a. 

o 

t-    03 

^= 

3 

r— 

Ul  -r— 

>l 

S- 

oo 

r— 

S- 

01 

r— 

S- 

oj 

a> 

c 

S- 

ai 

S- 

a. 

03    3 

4_> 

Ul 

S_ 

03 

O 

3 

1 — 1 

I — 

3 

4-1 

3 

3 

*-> 

> 

ai  re 

i. 

3 

OJ 

Ul 

oi+-> 

03 

03 

OJ    OJ 

r— 

o 

LU 

•  r- 

o 

r— 

(0 

O 

, — 

m 

^  ^i 

o 

c 

o 

JZ. 

aj 

Ol   +-> 

a 

at 

.c 

r—    J=. 

_l 

>- 

oo 

co 

>-  <: 

a. 

>- 

<x. 

o 

1—  +-> 

C_) 

nj 

>- 

+j 

i- 

s-  <c 

+j 

s: 

C_3 

a.  4-> 

QQ 


z 


o 

C3 


00 

a. 


oo 
en 
i— I  =< 


s- 

■a 
>> 
o 


4-> 

3 


o 
o 


aj 
5 


S- 

4-> 

Ol 

O 

M- 

c 

3 

4->     C 

a- 

Ul     S- 

<E 

3    OJ 
E   -C 

-  c 

Ul 

4-> 

Ul     S- 

T3 

OJ    S- 

oj  aj 

S- 

C    O 

U   -C 

03 

•r-   Z 

t-    4-> 

3 

i — 

3    S- 

"O 

OJ    O) 

O    O 

LU 

o.^: 

1-    OJ 

J= 

S-  4-1 
OJ 

+->  Ul 

03  4-> 

3   s- 

O 

OJ  Q. 
U  Q. 
03  3 
M-  l/l 

S- 
3 
Ul 

i_ 

T3  Ol 
C  >4- 
03  T- 

3 

i-  a- 
aj  <: 

4-> 

03     Ul 

3  -a 
■a  u 
c  m 

3    3 

o  -a 

S-   LU 
O) 
01 

4->  x: 

3    4-> 

o 

^3    >i 

03  r— 

i- 

U  03 

0)  i— 

C  3 

S-  U 

0)  -r- 
U  4-> 
C      S- 

O  03 
O    Q. 


o 
a. 

ex. 

o 


i. 

Sh 

o 

E 

CL 

O 

Q. 

c 

3 

o 

OO 

U 

aj 

Ul 

S- 

— 

aj 

OJ 

'■<- 

+j 

■r— 

03 

3 

+-> 

CT 

Ul 

«S 

OJ 

Ul 

-C 

T3 

+J 

S. 

03 

o 

3 

+-> 

-a 

0  o 
a.4-> 

E 
•r-    s- 

Ol  • 

ui  ai  oi 

•i-    £Z  > 

03  t- 

0)  T3  4-> 

C  03 

•r-     03  C 

r—  S- 

01  01  01 
Q.    Ul  4-> 

•r-     O  r— 


c 

o 

•  r- 

TD 

Ul 

4->     OJ 

'1— 

— 

Q.  !- 

U 

i. 

O    O 

03 

01 

E 

+J 

Ol 

» 

03 

x: 

3 

l—     • 

Ol4J 

c 

+J 

o 

0)  < 

Ul    4-> 

•* 

O 

OJ    03 

aj 

■i-l 

4->     U 

C 

3    OJ 

o 

4-1 

O  T3 

T3 

U 

S-  -^ 

03 

Ul 

01 

CL 

c  c: 

-Q 

E 

03    O 

•r- 

J3    U 

O 

+-> 

4-J 

01 

!- 

JZ 

S-    OJ 

Ul 

+J 

OJ  ^= 

"a 

-C    4-> 

01 

QJ 

4->     S- 

01 

-Q 

O    3 

a 

>4- 

i — 

Ul 

i/i 

i — 

OJ     Ul 

+J 

•  r— 

>  T3 

U 

3 

■r-    01 

03 

4->     OJ 

Q-4-> 

03    C 

E 

03 

c 

•r- 

-C 

!-    OJ 

3 

Ol    CD 

4->  -r- 

aj 

r—  i— 

C 

03     Ol 

-f— 

Ul 

O. 

Q.^ 

01 

c 

i-    T- 

0) 

•  (— 

aj 

01    Q.T3 

u 

^ 

"O 

c 

01 

u 

•r-    ai 

3 

Q. 

f— 

Ul  JZI 

Ul 

jz: 

a  4-> 

<4- 

u 

o 

O 

T3 

<_>    Ol 

aj 

01 

e 

>> 

i. 

f— 

4-)  •.- 

T3 

01 

s- 

O  T3 

3 

Ol 

r~ 

C  i — 

4-> 

c 

03 

•  i— 

Ul 

03 

S- 

Ul    3 

Tj 

a. 

Ol  JH 

TD 

C 

O 

OJ 

OJ 

E- 

"O    4-> 

, — 

QJ 

o 

•T— 

M 

+J 

iyi   c: 

03 

d 

03 

i— « 

+-> 

■r— 

01 

LU  M- 

a> 

03 

i. 

LO     O 

-a 

t- 

Ol 

>i 

1= 

t- 

03 

>, 

<C 

OJ 

•  f— 

o 

OJ 

T3 

OJ 

Ol 

4-J 

x: 

3 

c 

E 

s-      . 

-o 

c 

+-J 

CO 

o 

3       . 

x:  ^-s 

OJ 

QJ    Ol 

1 —     Ul 

01 

+J     014-> 

>  x: 

T3 

T3 

Ul 

O    OJ 

> 

c 

c 

C    4-J 

Ol    OJ 

C 

■r— 

>  > 

03 

Ul    'I— 

0) 

•r— 

x:  oj 

03 

1 — 

x: 

+->    4-> 

Ul 

t- 

4->     U 

01 

03 

C    ■!- 

QJ 

i—    o 

X 

"O 

E 

•    > 

Ul 

0J    s- 

;- 

03 

O)  01 

O 

3 

ui 

i — 

ui    3 

a. 

C    Ol 

c: 

o 

i — 

ai  -*: 

^ 

OJ 

o  c 

■r-  T3 

3 

O 

c   u 

•  r- 

s-  c 

>, 

■r-    O 

S-  I — 

4-> 

> 

■r-      01 

O.Q.  •>- 

4->     M 

QJ    3 

>4- 

r—    1Z1 

Ul 

o. 

•  »— 

+-l    O 

•  r- ■ 

. — 

OJ    U 

Q. 

Q.T3   4-> 

c   3 

s- 

i — 

a. 

S- 

.    3 

3 

"O  i— 

QJ 

a 

•  i — 

■i-  T3 

aj 

^-~N 

Ul 

<E    3 

^-s 

a. 

Q.  C 

en 

Ul  T3 

03 

E  -^ 

c 

Ul 

03 

s- 

l—    01 

S. 

>4- 

3    Ol 

Ol 

S_ 

03 

OJ    3 

OJ 

Ol    Ol 

01 

i— 

OJ  -^ 

1 — 

5-    O 

+J 

' — %    Ul 

r—    i- 

3 

•r— 

4->    U 

S_  i — 

03 

>,  01 

O  C_> 

4-> 

o 

01    O 

.    M 

03  f— 

3 

i-    C 

t- 

01 

E  i— 

T3 

XI    O 

1-    o 

>->    C 

j3 

01 

03   J3 

0J 

4- 

c 

O)    (J 

Ol    o 

Ul 

•  r- 

4->  O 

•  1 — 

x:  i — 

Q--1- 

03 

03 

"O    c 

u 

O    OJ 

tj    03 

c: 

01 

U 

0) 

3  O  XI 

Ul 

00 

<4-   O 

S- 

1 

x:  oi 

T3 

*• 

C 

"O 

o 

03 

+J 

U    3 

C 

IT)  i— 

o 

C    OJ 

x: 

Ul 

a  4-> 

o 

Csl   r— 

XI 

03  x: 

Ul    4-> 

Ol 

S- 

■r-    0) 

u 

•r— 

s_ 

4-> 

I—    03 

jz: 

o 

1     X3 

-  3 

03 

Ol 

OJ    Ol 

4->    3 

c 

>>^' 

(J 

ivi  c: 

S-    c 

00   4-> 

QJ 

4-> 

O 

OJ  -r- 

S-    01 

+-> 

c 

OJ 

C     Ul 

s. 

OJ 

03  X3 

03 

S-    3 

X3 

3     O 

■a 

S-    Ol 

XI  ^— ' 

x: 

c 

o  o 

O  ■!- 

>,LL.     C 

4-1 

tr- 

t-    E 

4-J 

C_3    !- 

x: 

O 

1X1    s- 

IO 

03 

O 

03 

Ul  T3 

•    OJ 

01 

I — 

Ol 

c 

aj  c 

4- 

OJ 

OO    >*- 

Ol 

a. 

O)  0J 

r—    Ol 

O 

4->     01 

1— 1    •!- 

T3 

03  -C 

Ul 

X3.    O 

■r-  XI 

3 

01 

OJ 

i-    4-> 

03 

E    ui 

c 

U 

>>  a- 

. 

i — 

c 

Ol 

SZ 

•  1 — 

o 

w   O 

■—    03 

S- 

3 

o 

>  c 

i£    OJ 

•r— 

4-J 

c: 

'O 

o 

4-J 

03    03 

Ul 

•^^  Ul 

4-J 

x: 

O    OJ       • 

c 

Ul 

-C 

■  t— 

03 

u 

O)    Ul 

x:  oi 

*> 

JSt 

OJ 

U    4-> 

Ul 

ui    U 

QJ 

•i-  T3 

4-J    4-J 

>4- 

u 

E 

•r- 

>,  03     1 

4-J 

x:   oj 

Ul 

■4- 

03 

-i — 

S-     Ul 

r— 

X  4-> 

QJ 

OJ 

i-  i+-    03 

3 

• — 

O     Ul 

03 

OJ    Ul 

"O 

o  c 

OJ    O  4-J 

S- 

4-> 

+->    01 

C 

1—   s_ 

o 

4- 

"O 

O 

U 

Ul  I — 

03 

o 

4- 

4->     Ul 

•r-    4->    14- 

o 

c 

•  i— 

•  1— 

c   3 

O 

•  f— 

3    S_    O 

o 

4-> 

x:  ui 

OJ 

Ul     Ul 

a-  03 

3 

Ul 

Ul 

■r- 

Ul 

OJ 

X3 

■i-  >,<c  o--o 

OJ 

L. 

0J 

03 

-O    4-> 

i — 

( — 

( — 

Ul 

o 

03 

-C  T3 

U 

Ol    03 

O 

LO    03 

Ul    C    O 

Ol 

T3 

J^ 

4->    0J 

1 

S-    C 

JZ 

i—i    C 

03  i-  x: 

r— 

f— 

4-J 

i-    i- 

Ul 

LU    03 

S-    Ol    Ul 

s- 

LO 

03 

14-   i — 

Ul 

3     OJ 

aj 

03   4-J    QJ 

03 

»—i 

r—  'r— 

t- 

U    4-> 

i- 

oi  -a 

3    Ul    i- 

-C 

LU 

Ul 

03     Q. 

o 

U  i— 

JZ 

x:   c 

03   03  x: 

o 

O0 

•f- 

x:    Ul 

3 

O    03 

\— 

4-J     03 

LU     OJ    4-J 

2-5 


(/) 

CO 

cc 

c 

ai 

TJ 

o 

01 

jz 

s-   ai 

X 

4-> 

ui 

a> 

4-> 

ro    m 

•  f— 

01 

c 

»    >0 

03 

s_ 

a 

-»— 

O103 

C 

a 

0) 

03 

*J 

C 

LU    1— 

01 

-j 

4- 

a 

c 

•»— 

a. 

a. 

oi 

o 

■o 

o 

a..x 

s- 

-_ 

o 

•r" 

♦j  •  - 

<t 

i 

o 

O 

•o 

01 

01 

t- 

> 

.*   a» 

o 

-_ 

L/l 

. — 

rO 

0)    </> 

oi  -^ 

+-> 

u 

ID 
01 

z 

o 

Q. 

i- 

s-   > 

i- 

c 

1 — 

•^ 

O0 

o 

<_)     ai 

ai 

o 

a. 

■I-' 

4- 

t. 

i/i 

<«- 

•  >— 

U 

i — 

c 

i— < 

01 

c 

oi 

•  r— 

4-> 

o  <z 

UJ 

(. 

a 

oi 

o 

s_ 

•i-     01 

go 

3 

o 

C    0) 

01 

TJ 

■i— 

oi 

01 

ao  a 

»— 

1/1 

01 

k 

c 

n 

ex 

rD 

nj 

in 

« 

3 

*J 

3 

oi  oi 

C 

01 

•^ 

c 

■  i— 

Ol 

JZ    ID 

■  f— 

f— 

> 

Oj 

-J 

o 

1—   JZ 

u_ 

Q- 

ai 

u 

l> 

♦-> 

l- 

C- 

GO 

OJ 

3 

o 

ai 

(. 

U) 

O 

.    -r- 

jz 

01 

^ 

s- 

c 

>>"o 

4-> 

oijz 

1 — 

o 

o 

01    10 

c 

— > 

'I— 

c_> 

•  r- 

a)<-> 

<«- 

•  r- 

ZL 

U) 

c 

o  ai 

o 

4-> 

s- 

■J~l 

03 

•  r— 

«^- 

c  u 

c 

o 

c 

> 

■a 

GO 

CO 

ai 

■4- 

1 — 

ia 

ai 

i- 

i/i 

E 

■r- 

i- 

10 

■r"  i-" 

X 

E 

l/l 

o 

oi 

Ol 

^~ 

■  ^ 

ai 

O 

.— < 

c 

c 

ai 

S-  ■•- 

"O 

,— 

u 

LU 

s. 

o 

o 

(. 

oi  a. 

c 

j^ 

l/i 

01 

•  i— 

<t- 

i*-  go 

ai 

c 

S- 

14- 

■>-> 

*-> 

•^> 

Q. 

•^ 

o 

i — 

■r— 

03 

H3 

c 

3  — 

Q. 

i 

n- 

03 

3 

U 

vr> 

E 

0) 

O--^ 

< 

c 

o- 

-f— 

i 

s- 

E 

<c  o 

3 

■-— 

< 

*- 

CO 

o 

E 

o 

oo 

o 

u_ 

•^ 

4-> 

O 

oi    S- 

4-> 

>> 

/l 

03 

.c 

go 

u 

-o  o» 

a> 

o 

03 

a 

o> 

f_  14- 

(. 

O) 

.X 

JZ 

L. 

s: 

3       ■ 

c 

!_ 

iD  •,- 

ai 

i- 

c 

«-> 

03 

o  c 

c 

3 

J     3 

<4- 

o 

10 

i 

aj 

S-    <D 

>» 

O 

T3  a- 

oi 

at 

JZ 

4- 

■a 

-C 

.C    r— 

1 

>- 

lu  <r 

i- 

cs 

1— 

o 

_u 

*-> 

4->  Q. 

c 


o 

c 

ID 


-3 

1^ 

tn 

(. 

O 

01 

1 — 

CL 

01 

0J 

> 

Jl 

— 

O 

^z 

^= 

■^ 

l/> 

0) 

ID 

'- 

*-* 

•tJ 

s- 

a. 

3 

*-> 

ai 

CL 

'■1- 

o 

^~ 

T)    OI 

E  -C 

01 

c 

0J 

0D 

JZ 

V 

o 

*-> 

o 

*-> 

•^ 

•r- 

c 

C 

J= 

c 

-J 

E 

c. 

*J 

in 

II 

(. 

u  o 

u 

L. 

+J 

c 

o 

01 

0) 

3 

0) 

3   <-) 

•^ 

o> 

c 

CJ 

i. 

SL 

H- 

u 

Q 

J2 

in 

l«- 

J= 

01 

•  ^» 

<t- 

4-> 

o 

■  f— 

E 

t. 

•r— 

*-> 

E 

u 

(. 

'•i- 

3 

-C    OI 

u 

s_ 

c: 

•  1— 

l/) 

o 

U1 

>4— 

C 

m   >*- 

01 

o 

o 

<*- 

4-> 

z 

o 

C 

OI 

•  ^    OI 

1—  i- 

a. 

Ol 

z 

c 

<*- 

3 

u 

ID 

01 

E 

01 

•>-> 

O)  JD 

OI 

> 

OI 

ZL 

-C 

JZ 

■yi 

(. 

3    01 

ai 

JZ 

c 

E 

■p 

■a 
01 

■tJ 

3 

t) 

a.  i/i 

ID 

4-> 

■!-> 

OI 

C 

"■" 

s- 

, — 

*-> 

O    01 

S- 

T3 

r— 

o 

•  r- 

-o 

C 

ai 

+->  •— 

OI 

o 

01 

■D 

ID 

14- 

~3 

"•" 

4-> 

a. 

c 

>«- 

+J 
U 

■X 

♦J 

■t-> 

01 

01 

E 

ID 

7D 

■!-> 

01 

■a 

C 

u 

■a 

J 

IB 

B 

U      ■ 

fc. 

>> 

S- 

<♦- 

3 

OI 

o 

01 

C. 

c= 

■  f-  i/i 

ID 

c 

o 

<«- 

+j 

*-> 

a. 

QJ 

•  ^ 

cr 

T3 

*J  >— i 

■31 

o 

Q. 

ID 

01 

o 

a. 

(. 

> 

o 

(J   UJ 

■OJ 

E 

i/i 

a. 

a. 

3 

O 

01 

^ 

>yi 

ID  OO 

t- 

•r- 

o 

3 

OI 

c 

m  Z 

'_ 

c 

Q. 

C 

4-> 

+J 

l/> 

O) 

JZ 

aj 

!»- 

03 

Q.^- 

>a- 

OI 

c 

c 

+-> 

OI 

o 

O) 

01 

0) 

E 

<0 

o 

OI 

OI 

O) 

•  ^ 

J3 

c 

-Q 

a-. 

*J    c 

i— i 

+J 

•  f— 

c 

•(-) 

4J 

01 

•r— 

TD 

03 

01 

O    •!- 

S- 

•^ 

T3 

c 

ID 

Ol 

•  r— 

T3 

01 

c 

*-> 

LO 

c  u. 

i~ 

r— 

t- 

03 

OI 

01 

JZ 

03 

O) 

S- 

+-> 

tl 

■  ^ 

OJ 

ai 

ID 

ID 

S- 

+-> 

E 

+J 

JZ 

>   • 

n 

O 

u 

Li 

JZ 

U1    !- 

-M 

^ 

CO 

ID 

O 

E 

I—    01 

a> 

C 

<L> 

■P 

ID    O 

+j 

O 

CD 

c 

o 

01 

>, 

(0    c 

01 

lti 

I 

i 

01 

O 

OI 

o 

OI 

*J 

C     T- 

S- 

e. 

i/l 

cn 

i+- 

4-) 

_1 

c. 

t— 

(. 

01 

JZ 

> 

c 

(D  i— 

ai 

•f— 

c 

F 

o 

+->    >*- 

3 

(D 

•  1— 

O) 

S- 

01 

3 

OI 

+J 

+j 

■  *— 

ro 

•r-      ID 

o 

o 

N 

-!-> 

3 

o 

c/1 

■^ 

o 

oi  a. 

•!-> 

c 

ai 

ji 

S- 

<y 

t- 

■*-> 

>1 

C 

c 

OI 

o 

<♦- 

^ 

. — 

c_> 

JZ    -r- 

ai 

01 

> 

m 

3 

. — 

-a 

o 

01 

> 

L. 

01 

OI 

*->    Q. 

<J3 

E 

■  -— 

o 

*-> 

ro 

</> 

L0 

C 

o 

E 

•r— 

J3 

3 

J3 

J3 

T3 

E 

*-> 

t- 

ra 

u 

oi  o> 

0J 

t— 

E 

+-> 

S_ 

o 

J3 

c 

J   T3 

>/) 

o 

ro 

u 

Z 

l/l 

C  J= 

01 

c 

o 

ro 

03 

>1 

3 

s: 

0) 

O    01 

ai 

(J 

c 

■r-  +j 

c 

■a 

o 

u 

c 

U 

C3 

_i 

a: 

i—     O) 

^ 

S- 

s. 

01 

OI 

in 

o 

OI 

4-> 

E. 

GO 

J^ 

CO 

i—    o 

s- 

s- 

O) 

01 

T3 

31 

m  jr 

a. 

O) 

<D 

(. 

01 

c 

4-> 

*j 

ID    Q. 

(0 

3 

4J 

> 

X 

S- 

O  +-> 

01 

r— 

c 

3 

-l-> 

E 

(D 

£- 

OI 

s- 

O 

JZ 

o 

i — 

•  f— 

<u 

03 

i-  ■•- 

O) 

■D 

OI 

o 

i — 

OI 

JZ 

01 

JZ 

o 

O    £- 

c_> 

>- 

<c 

S- 

»— 

1- 

U    i 

s- 

S- 

oo 

>- 

< 

_J 

1— 

ca 

1— 

Lj_ 

■(->    Q. 

o 


oo 


oo 

UJ 

oo 
z 
o 
a. 
oo 

UJ 

ce 

a 

z 
<r 

oo 


o 
o 


CO 

Z3 


s- 

o 

OJ 

.    M 

o 

f— 

E    4-> 

00 

OI 

JZ 

JZ 

■4- 

i — 

o   c 

03 

h— 1 

Ol 

^ 

Ol 

•• 

•  r— 

5.  •■- 

OJ 

LU 

ID 

3    Ol 

-C 

■a 

3 

14- 

OJ 

O0 

U 
1 

ai 
c 

O  JZ 
C   4-> 

-l-J 
ID 

01    s- 
03    Oi 

03 

c 

>^- 

z 

, 

4J 

»^- 

01 

O.T3 

ID 

ID  -^ 

03 

Ol 

^ 

S- 

ID  -i- 

03 

S    Q. 

C 

(. 

•^ 

T3    Ol 

^ 

3 

r— 

oo 

ID    Ol 

OJ 

•^ 

O 

01 

ID    S_ 

03 

01     O" 

Ol 

i — i 

> 

u_ 

3? 

03 

J3    03 

U 

^    ID 

•r— 

UJ 

4->      0J 

'r— 

JZ 

01 

■  ^ 

u  = 

14- 

L/l 

Ol 

^J 

Ol 

OI 

ZL 

•»->    C 

4-> 

o 

4- 

01   s- 

(0 

JZ 

JZ 

E 

O 

»^- 

i—  a> 

01 

+-> 

JZ    0 

z 

4-> 

■1-1 

01 

C    Ol 

'^ 

J3    C 

JZ 

Ll- 

4->    14- 

'_ 

+-> 

CJ 

•  »— 

OO 

03 

5- 

OJ 

c 

+J 

>> 

01   -r- 

O    >, 

i. 

3    O 

-.-> 

•  ,-    Ol 

(D 

-Q 

•r-    E 

25    <D 

r— 

a 

14-  -i- 

, — 

T3 

JZ 

ID 

4->     Ol 

i 

S- 

< 

Ol    ID 

■I-) 

Ol 

-*    C 

CD 

•  f— 

0J 

01    (D 

Ol  E 

C 

01    >i 

LA 

Ol    s- 

CO 

JZ 

•1-    C 

z 

C 

Ol 

■<— 

Ol  T3 

03 

>   ai 

+> 

Ol 

S- 

•1-    Ol 

i — 

T3 

U 

U 

(0   JZ 

03 

4->     <J 

11 

01  JD. 

OI 

03 

C_)    Ol 

JZ   J-> 

■z 

±- 

'f—     Ol 

JZ 

01 

OI 

01 

JZ 

11 

o 

ID 

o 

-!-> 

O     fZ 

U_ 

| 

C   •(-> 

t_ 

o  c 

Ol  r— 

t- 

S-    ID 

-.n 

o 

3 

+->    ID 

JZ 

3 

01  1 — 

0 

O    L> 

•r- 

.^    01 

i — 

Ol 

V 

3  •<- 

z 

E 

C    (_l 

•  r- 

oi  03 

•  1— 

'<— 

ID    Q. 

i-     01 

sl 

O    <D 

03 

T3    C 

ID 

> 

U    Ol 

OJ 

01     4-> 

OI 

Ol 

r— 

Lt- 

Ol    (D 

3Z 

Ol 

OJ 

JZ 

>  u 

•♦- 

•  *— 

•!->    Q. 

01 

i. 

J3  1— 

4-> 

•  ^    Ol 

•  r- 

Ol 

(0 

T3 

C  = 

i — 

•  r— 

£-  14- 

3 

J^ 

(_ 

c. 

, — 

Ol 

»— 

■31 

Ol    O 

31 

14- 

<T 

Ol 

ID 

o  o 

01 

^^  ^ 

•r— 

C 

> 

c 

14-    Ol 

<£. 

OJ 

01 

•^ 

3 

Uo   J3 

ca 

•  ^ 

•r-    Ol 

0 

O 

u 

>> 

'-     Ol 

>> 

i— 1    ID 

2 

4->     01 

<— 

■4- 

Ol 

C_l 

ID    > 

Ol 

1       C 

E 

O 

ID    ID 

03 

01    O 

T3 

O 

C    r— 

Q.00  ■<- 

o 

F 

C    <J 

Q. 

(- 

z 

O 

01    ID 

•  r- 

(0 

S- 

1— 

i-     1 

>1 

10    4-> 

ID 

o 

cn 

U    > 

Q- 

Ol    >-> 

14- 

o 

Ol    4-> 

E    C 

2 

•r— 

■1 

Ol 

Ol  c 

14- 

4->     Ol 

JZ 

Ol 

T3 

c 

OD 

J^ 

03 

ID    O 

c 

1—     i. 

03 

03    E 

UJ  O 

01    U 

a.  Li 

o 

Ol 

<I     O 

S- 

01    Ol 

c 

Ol    O 

4-1 

S^ ' 

•  r— 

*J 

J 

OJ 

r—    01 

Ol 

->-> 

■  r— 

ID  >— 

03 

■►-> 

+-> 

c 

+J 

c 

l*- 

•  ^    Ol 

JZ 

ID 

U  J3 

oi    O 

ID 

01 

c 

i-     CO 

01 

10    Ol 

■>-> 

Ol 

1 

-^ 

01    c 

t- 

E 

Ol 

0) 

s- 

4-1      01 

o 

(J 

+->    Ol 

O 

•r-            r 

01 

E 

E 

JZ   03 

Q. 

01    ID 

O) 

•r— 

c 

oi  jz 

■3 

4->    1—        • 

Q. 

O 

Ol 

4->    03 

03 

c 

i- 

o 

Ol 

S-    •!-> 

^~ 

■  i-   ,—   T3 

O 

u 

01 

t-  <t 

» 

i- 

•f* 

03 

( — 

o 

>  •■-    01 

O 

Ol 

0 

U 

o>   Ol 

T3 

c 

•*- 

J* 

J    CLT3 

•r-      Q.    O) 

(J 

c 

Ol 

S- 

Z 

OJ 

S-    4-> 

■fH 

ai 

o 

c 

3 

i — 

•U      01     03 

ai 

Ol 

01 

> 

O    4-> 

O 

o 

•  f— 

01 

3 

<J  =      E 

JZ 

*j 

<£ 

4-1 

Ol     Ol 

■f— 

E    01 

> 

■01 

>1 

3Z 

JZ    25 

O 

m       n) 

>*- 

4-> 

-.-i 

4-) 

JZ    ID 

t. 

J3 

E          <0 

4-> 

+->    O 

JZ 

0)T3 

t- 

•  ^ 

•<— 

r^ 

Ol 

4->    Ol 

Ol 

E 

, — 

■  pa 

r— 

L/l 

.—    C 

01 

J 

'^ 

ID 

CJ 

S- 

1 — 

03    ID 

O            Ol 

, — 

r— 

OO 

Ol  JD 

<-•<->. 

•^ 

2 

U 

01    10 

03 

•r— 

+->       •»-> 

•f- 

■  pB 

01 

•<-    >>  — 

cc: 

03 

•  I — 

Ol 

4-> 

*-> 

>    4-> 

LO              i- 

Q-  J3 

01 

>  03 

Q.   ID    01 

Ol 

-i-i 

Ol 

01 

i-    Ol 

Ol 

O    ID 

o 

Ol 

ID 

CO 

01  ■— 

^: 

01     Ol     i- 

c 

Ol 

■  »— 

o 

r— 

0   cz 

03 

f_   JZ 

C            Q. 

JQ 

c. 

■f-    3 

■a> 

01 

ID 

ID 

E 

r— 

S- 

a.-.- 

O 

Q.4-> 

C            Q. 

1 — 

O 

o 

l—    O 

O) 

r-      01      > 

Ol 

01 

.a 

o 

(0 

Q.  s- 

O 

>>           3 

■  f— 

S- 

01 

Ol  JZ 

'_ 

■r    c    ai 

3 

f— 

3 

•  r— 

JZ 

3    ID 

O    O 

_?         OO 

o 

ZL 

o 

CO    Ol 

u 

O    O    01 

oo 

a. 

Ol 

CO 

CJ 

00    E 

03 

4->      Ol 

>i 

JZ 

4-> 

o> 

c 

01 

3 

3 

01 

O 

O 

0 

C 

LJ 

a 

Ol 

03 

c 

C 

•  1— 

Ol 

S- 

CO 

01 

> 

03 
Ol 

4-1 

•1 — 

•  1— 

c 

ce 

03 

0 

3 

. 

U- 

Ol 

O 

4-> 

01 

oi 

c 

M 

4-> 

•  ^ 

ra 

01 

10 

u 

ro 

03 

01 

03 

CQ 

J 

s- 

c 

01 

>i 

01 

10 

JZ 

4-) 

4-> 

I— 

4-> 

c 

(0 

JZ 

3 

"~ 

01 

03 

c 

O 
O 

ID 

"0 

E 

m 

03 

4-> 

O) 

c 

ro 

c: 

z 

01 
CO 

, 

03 

•^ 

5 

Ol 

Ol 

01 

0 

4-> 

> 

4-> 

01 

L 

s_ 

4-> 

0 

Zr 

0 

4-> 

•r— 

S- 

LU 

ID 

E 

L> 

0) 

c 

J3 

LJ 

14- 

s- 

3 

Ol 

■1 — 

0 

Ol 

01 

Ol 

c 

'- 

0 

4-> 

•p- 

4-> 

4-> 

, — 

Ol 

r— 

Z 

c 

C 

< 

J3 

OJ 

O 

Ol 

Ol 

a. 

E 

rz 

r^ 

•r- 

■J1 

c 

s. 

s- 

> — 

Q.4-> 

0 

t- 

01 

'r- 

L> 

S- 

ID 

JZ 

J 

Ol 

O) 

•r— 

CO 

4-> 

JZ 

<4- 

> 

S- 

Ol 

4-> 

14- 

c 

O 

0 

4-> 

01 

Ol 

r— 

z 

JZ 

c 

JZ 

(0 

01 

01 

4-1 

^ 

01 

N 

01 

3 

E 

01 

•r- 

■ — 

JZ 

C 

JZ 

0 

E 

r— 

J 

•f— 

4-> 

O 

4-> 

i- 

O 

Ol 

a 

O 

J3 

LI 

J3 

03 

01 

J^ 

Ol 

S- 

J3. 

Ol 

c 

c. 

4-> 

10 

C 

3 

c 

1 — 

•r- 

0 

t- 

u 

Ol 

L3 

!_ 

■^ 

JZ    r— 

4-> 

O 

00 

4-> 

Ol 

0 

4->   •■- 

(0 

a. 

4-> 

4-> 

u 

ro 

c 

a. 

E 

•r— 

i- 

C 

03 

+J    4-> 

01 

3 

ai 

(. 

0) 

O 

c 

O    01 

00 

00 

_l 

3 

ca 

O 

03 

C  03 

co 


2-6 


ui 
•i-i 

Ul 

73 

>> 

c 

01 

01 

73 

01 

I/) 

•i — 

1—              C 

4-> 

4-1 

3 

1 — 

c 

OJ 

•o 

1 

O) 

L0 

3             O 

•t— 

<J 

01 

4-> 

O)  3 

t- 

4-1 

0L 

c 

c 

O 

i— < 

O          >r- 

u 

Ol 

n 

01 

01 

C    O 

01 

■r— 

03 

01 

.—    S_ 

LU 

3    01   4->   73 

03 

•1-5 

c 

4->     U) 

.a 

C 

■1-    3 

4- 

+-> 

0 

Q. 

r— 

.    i/> 

+J 

O    O 

Ol  l/l 

-Q    10    C 

Q.CQ 

O 

■r— 

01 

•1— 

4-1 

O 

ro 

+J 

.e 

73    0) 

c 

•r—  •!—> 

E 

Ul            J-    03 

03 

Ul 

Ul 

s_ 

0173 

U)     >^73 

L0     4-1 

Ol 

01 

4- 

I/) 

01    U 

•  r— 

J2    ID   -O 

•r-    4-1 

4-1  73    3 

(J    X 

c 

c 

a. 

4-1 

C    3    i- 

01 

01  ai 

c 

•  ,-    03 

jz\   ui 

s- 

01 

O 

S- 

+J    S- 

E    01 

-u 

S-    4- 

(J  I—  73  73 

•  r- 

03 

c 

0 

Ul 

•r-     i-  -r- 

-Q 

c  .c 

01 

oix  r 

1—    03 

31 

3 

(0 

O     3 

E 

+->        s- 

<j 

Q.  03 

03    3            C 

01   73 

^ 

u 

01 

•  ^ 

0  1— 

•r- 

>1 

U    U    01 

•--  +-> 

1 — 

c    01  4-1 

O) 

73 

^ 

E 

C    O 

o 

C  4-    0) 

Ol 

S- 

0.  O    C    03 

>     C 

O- 

01 

^     S- 

4-1 

Z    >1- 

X 

^3 

3          -C 

4-1 

r— 

X3 

•r— 

01 

u 

l/l 

S- 

Ol   o  -o 

•i- > 

73  a 

E   3  v-  r- 

•i-     Ol 

JZ 

4-1     01 

O 

O 

0J 

73     t-    4-1 

Ul 

01  r— 

a.<—   Ol 

.  1 — 

n 

a; 

rO 

c 

1/)    Ol 

4- 

E         i- 

o 

c 

4->     O- 

>. 

4-> 

4- 

Ol 

01 

T3 

Ol     Ol 

3 

Q-'i- 

4- 

E     03   73 

01    03 

c 

< — 

o 

•i-    S- 

4->    Ol    U) 

c 

03    01 

>l4->     C 

U     O- 

u 

S- 

O     Ol 

c. 

-C    01 

4J 

Ol 

S-   4-1   73 

E 

•1-     O 

O 

3    S_    3 

C    t. 

0 

•p— 

■o 

s-  u  c 

Q. 

-C 

r—      Ol      !-      O 

3  <C 

c 

O 

+->    S- 

S- 

4-1   73 

O 

a 

SZ    C 

Q. 

Q.  Ol    S- 

■i-    3 

4-> 

1 — 

OJ 

l/l 

>>  <-> 

Ol 

03   c  o 

C    4-1 

03  ^    O 

73 

ai 

z 

0 

3 

c 

ai 

>>  O)   01 

+J 

01 

4-> 

>    U 

r-    4-1 

01 

sz 

4-1 

4-1    ■!- 

c 

a*  u 

Ol 

o 

•i-    4-1    -C     Ul 

O    O 

Ol 

01    01 

1— 1 

0 

4-    !- 

-u 

_Q  -r-   ^ 

1 — 1 

01  -C 

C 

73    01 

01     03 

73 

Q.  4-1 

u 

C     +-> 

•r— 

0)    l/l 

.C 

■r-  4- 

4-1              Ul   i — 

i-     Ul 

c 

01 

O)  ui 

1 

O    (J 

Ul 

_c 

01  ■—  ^3 

r:  +J 

3 

C    U)  4- 

a.  c 

Ol 

*T— 

Ol 

3    03 

IB 

Q    l/l    l/l 

4-> 

4-1     O 

C      01              r— 

O-r- 

«^- 

j: 

03    03 

O 

73 

a> 

Ol 

S- 

4-1 

O 

03            O 

•r— 

4-J 

a- 

73 

4- 

O     3 

4-1 

■i-    (0 

u 

01    Ul  73  -r- 

03 

4-1 

4-1 

E    01 

ro 

C 

Ul  4- 

0 

•  »— 

0)  4-    0 

c 

E 

O 

Q-   73 

u 

c 

4- 

C_>    CT^3 

01    10    5 

4- 

3    l/l 

4-1    3    C    Q.73 

C 

03  1— 

03 

C    O 

73 

1 — 

^     O    4-1 

01 

-  3 

03 

Ul   4-1    01 

C 

OJ 

c 

ro 

Ol 

m 

o 

4-  c 

o 

73    c 

O    03    03    Ul 

C    01 

O 

s- 

73    O-  4-> 

O 

4-1 

73 

U)     O 

S-          E 

C     03 

a. 

ro 

73 

•i-    C    Ol 

o  o 

a.  u 

03    01 

<_l 

O 

c 

Ul 

>r-   73 

o> 

01 

Ul    4-1 

3 

s- 

01 

0)  73    3 

03 

X 

U 

Ul 

1 — 

C     Ol 

LO 

■ —    O    l/l 

U) 

S-     •!- 

01  ^~>  >+- 

OO 

4- 

1 —     •  " 

01 

c 

ui   c 

-0 

n 

73    S-    C 

i- 

01  4-1 

014-1      <D    r- 

U    >, 

a> 

■r— 

OJ 

r— 

0)   -C 

IT) 

73    U    03 

4-> 

Q.4-1 

^3    Ul    O 

Ul 

r— 

03   73 

E 

0 

Ul    03 

ZJ 

C    Ol    03 

O 

•1-   O 

S- 

03   73    O 

•r-   4J 

E. 

c 

•r— 

QQ   +J 

s 

r—    01  -Q 

u 

u 

Ol 

1— 

r— 

4-1 

■  t-    01 

E 

•1— 

3    E 

S- 

T3 

03    C    4-1 

t-   c 

03 

01  73    > 

1-  •»- 

U) 

OJ 

■r— 

a. 

•<-    4- 

03 

Q.  0) 

01   4-1    S-    Q. 

•r— 

•^• 

i- 

4-1    4-1 

O 

4-1 

(-1    01 

u 

, — 

3   u 

01 

J- 

1 — 

-C    03 

Ol    U 

•  1— 

E 

1 

1/1 

-1-1     01 

Ol  3 

Q. 

O     Ul 

Ul    C    (J    3 

O  l— 

a. 

O 

C     O 

c_> 

03 

Ul  73 

3 

Ul    O    3 

73 

03    O 

Ol 

E  >i- 

<Z 

01 

s-  ja 

ai 

IO   +-> 

E 

S_ 

3    03    03    C 

Ul     3 

Ul 

O- 

01   c 

u 

•  r- 

>, 

O 

Ol          1— 

03 

U  73 

03 

1—    0)  -C  <C    S- 

LO 

a. 

*— 

O    ■!- 

ro 

73            10 

•^» 

u  c 

(J            03 

14- 

O- 

4-1 

c 

.(— 

73   73 

> 

u 

73       -01 

S- 

03  J3   4-1 

4-1 

ai 

1 — 

•i— 

tr— 

u.   s- 

C 

C   73   T3 

■  r— 

73  -r-  in    01 

14-     Ul 

1 — 

3 

O     Ul 

01 

4- 

C 

03 

3    S-    i- 

cn 

c   u> 

+J 

c 

1—    u 

c 

1 — 

CL 

o 

u 

-f— 

10    C 

Ol 

c 

CM-       .  i— 

O     Ul 

•r— 

Ul 

Q.-I- 

4-> 

•  r— 

73    03 

Ol 

aj 

i~    01 

O    03 

ro 

0  0  01 

1—  01 

•r— 

< 

C    in 

03 

10    l/l 

ZZ 

O  73 

03  -r-  O0  O 

01 

0 

4-1 

73 

Ol 

-C 

73 

!-)>>, 

s- 

E    X 

_C 

•r    41    4l  <  r 

I 

01 

a> 

•  r-    Ol 

S- 

l/l          -r- 

4-1 

Ol 

i —    C 

c   0 

O) 

O)   S- 

•r— 

O 

73    >, 

3 

Ol    s- 

cu 

E    01 

4-1 

4-1              03 

01 

Ol 

01 

c 

c 

73 

73 

^     -sz 

Ul     Ul 

CT1  O 

0    u 

S- 

c 

C    01 

S_ 

S 

C  1 — 

s- 

C 

S-    3    01 

3 

O  t— 

•<-    0)   73 

01 

cc 

4J 

•f— 

s- 

S-    01  I— 

Ol 

r—     Ul 

73  •!-   4-1       • 

•1-    3 

0 

•  ^ 

73 

U) 

•1-  4- 

3 

03   a. 

0 

u 

01  0  > 

0 

u 

0173 

SI    i- 

•  ^ 

4-> 

■a 

01    o 

c 

(0    s- 

4-> 

i—    3 

C     Ul            / — i  4-1     Ul 

14- 

73 

01 

E 

73  «r- 

01 

Q.  Q.4- 

4-1  x: 

, — 

4-1 

C 

73    03    E 

4-1     O 

a. 

4- 

S- 

>  4-1 

a> 

Q-    3 

03 

•r-    U 

03            LO     Ul 

03 

S- 

4-> 

03 

S-    3 

O 

-C 

X    3 

>i-C 

Ul     Ul 

•  ^ 

03  XI    E 

4- 

4- 

0 

m 

■r— 

> 

4-1       . 

3 

Q_    Ul 

73       •    S- 

E    >,i/l 

03 

O 

•  r— 

03    O"  4-1 

4-> 

Ol     Ul 

>1 

> 

O)   •«  J3 

-C 

03    03 

E 

O 

^ 

73 

O 

oicc  73 

■  i— 

l/l    10    l/l 

^~ 

Ul  ■!- 

Ul    Ol  CM    03 

03    S- 

>—< 

O) 

c 

r^ 

oi<c 

4-1 

03 

•^    O) 

4-1 

LU 

3 

-73     U 

X2   73 

01 

s. 

Ol 

Ol 

Oi 

03    S-    Ol 

10 

73 

i—    5-  -— -    Ol 

r—    Ol 

LU 

Ol 

1 — 

01 

Ol 

O 

S-   73 

■r— 

OJ 

1—    c    0 

■r— 

4-> 

Ul 

S-  1—    U 

C 

4-1 

73 

01 

!_ 

1/1    1/1 

X    Ol    c 

> 

r— 

•i-    01            >, 

U    > 

l/l 

t- 

Ul 

•  r- 

S-    X 

U) 

4-1 

O    C 

l-l 

X 

•1-  4-1 

3 

03  73 

Ul 

3    3    03 

73    03 

4-> 

C 

4-J 

O    3 

in 

01  +J  -f- 

Ol 

•r-     01 

O   73    01 

Ol 

C 

.,— 

3 

0 

c 

4-    03 

ro 

x:  4-1 

-C    C 

<r 

U    O 

01    E 

•  r- 

ro 

OJ 

4-> 

M 

o 

t—   ■•-     Ul 

o  s- 

Ul  •!—    N  CSJ 

S-     >l4-l 

03 

4-1 

4-1     U 

0 

S- 

Q. 

4J    03  73 

<u 

4-1    03 

O    3    O 

4-J      O) 

4— 

E 

E 

/ — s 

c 

rt3    c 

N 

1 —    l/l 

o 

03 

Ul    ■!— 

4- 

E 

c 

01 

Ul 

c  »— 

Q. 

01 

ro    01 

<V 

■r-    Ol    Ol 

73 

O           4-> 

S-   73 

0 

OJ 

T3 

73 

Ol 

s-  o 

03 

-C          o 

4-> 

4- 

Ol  C    Ul    C 

4-1   1— 

03 

Q. 

01 

> 

.,— 

Ol    T- 

Ul 

4- 

•  > 

U 

in 

3    -C    4-1 

3 

73    l/> 

i. 

O 

S. 

73 

■  f— 

C 

Ol 

E    CD    -r- 

s_ 

■t-l  -o    s_ 

O    Ul 

CO            03 

C    03 

S- 

E 

•  r— 

3 

E  3 

01 

Ol 

cr>  -r- 

03 

(J 

S- 

Ol    03 

4-> 

4-1     0)     Ul 

Q.73 

4_> 

73 

O 

3 

E 

4-1 

en 

•<-    01    u 

01 

73 

•i-    (J    C   -C 

01   l_) 

Q 

£ 

E 

4-1 

01 

E    1 

i- 

s_ 

4-1 

O) 

X 

O)  S-    01 

u 

S-    X 

L. 

O    3    01 

Ul     01 

01 

■OJ 

r— 

C 

O 

01    03 

3  -C: 

4-1 

ui   c 

Ul            -i—    4-> 

3  -i- 

00 

O 

03 

_l 

O    O 

C    03 

c 

01 

C    O    Q. 

01    01 

0 

c   0   c 

C     Ul 

S- 

£ 

i. 

4-1 

•r— 

u 

-C    E 

OJ 

ui    E 

03 

4-1     03 

Ul    01 

0-  a. 

01 

<_) 

C 

U    IM 

01 

01 

O    C 

•  r— 

h- 

•r-   4-     X 

s_ 

-Q  (— 

a. 

Q--I- 

03    03 

4J 

OJ 

03 

4-> 

4-1    s- 

sz 

Ul  t-    10 

3 

U  i— 

oi  .a  •—  ui 

01  >,^: 

>l 

i- 

03 

•  r— 

^ 

U) 

•1-    S- 

C 

73             0) 

OJ 

E 

Ul 

73    Ol  ■— 

5-     01 

01 

i — 

c 

S- 

o 

*J 

3  .—  oi 

O" 

01    E 

t-           •—     Ul 

Ul    4-1 

4-> 

L. 

01 

73 

i-    i- 

4-1 

03 

4-1    01 

•  r— 

4-1 

C   73 

£ 

01  4-1 

C 

1 —    Ul    Ol 

4-1     S- 

U) 

C 

p — 

3 

o 

3 

73  4- 

oi  ja  s- 

Ol 

it-    S- 

73   4-1    03    Ol 

-Q 

r^ 

3 

4-> 

C 

3    S- 

Ol 

l_>   4-1 

4- 

l/l 

01    Ol    01 

Ol 

E    ui 

03 

3    S-    O- 

<J 

OJ 

ro 

rO 

LO 

CJ 

O 

C    C 

c 

•1-     3    4-> 

■o 

4-     03 

73    O    E  r- 

3     Ul 

4- 

03 

O 

r— 

•  r- 

O    03 

O 

r— 

Ol  1— 

Ol 

<u 

r—    01    5- 

•I— 

Ol    01 

i. 

O     O  -r- 

01    c 

jC 

XI 

E 

C 

^^ 

>- 

10  l— l 

•r- 

>  a.  ui 

03 

UJ  4- 

03    C    Ul  -^s 

Ul    ■!- 

O 

iyi 

>- 

<C 

_l 

>-  <-> 

4-1 

Q- 

00  <c 

0- 

3 

a  c  m 

_c 

s-  3 

4-1 

3    ^     Q.J3   -r- 

4-> 

+-> 

L0 

>- 

o 

C_) 


o 
a. 

LU 
CH 

Q 

z 

<C 
LO 


O 
C_> 


CO 


•1-          0    u    01 

Ul 

S-            C    03  _C 

03 

s-             a.  4-1 

01 

03    1 —     U)     03 

Ol 

C 

O    1—  -r-     (J   73 

-O   r— 

s- 

•1 —                   1 — 

<0 

01 

oi  a.  oi  ui  3 

O    5- 

-C 

.c   ui   >   ui   0 

4-1    3 

■p 

4-1            •>-     Ol  C_> 

+J 

s- 

r—    4-1     U 

x:  03 

O 

O   -r-     03     X 

O)  c 

z 

4-1     O     C     01        • 
S-          73 

3 

O   73 

OJ 

Ol    C    Ol    01    01 

c   c 

-C 

O)    O    +)    £  'r 

01    03 

4-1 

03           ,—  1—4- 
E    0>«t         ■-- 

73    >> 

Ul 

03    C                   U 

01  4-1  r>. 

4-> 

73  •!-   4-1        .0) 

C  -^    01 

s- 

C    O    Ul    O- 

01    (-1    > 

0 

r—  -r-     01     01     Ul 

4-1  -i-  -r- 

Q. 

H     E'0> 

SZ    S_   j_> 

Q. 

■f-              O  -r-    4-1 

0)4-1    03 

3 

4->     01     S-    4->     O 

•r-    (_)    C 

LO 

C   4->  Q-    03    C 
Ol   •!-              C 
4->     C     O     1-     Ul 
O    OJZ    0)  •-- 

be  1 

ele 

Iter 

c 

O-T-             4-1 

-c  < 

ai 

1—  oi ' —  4- 

ui   u 

4- 

U)           XZ    IT}  • — 

03    3   4-> 

•r— 

U)  4-  t—            3 

X    E    <-> 

3 

01    O            S-  C3 

01           Ol 

o- 

S-                   OJ      . 

t-   3  ■■-> 

•a: 

73    U)       .  £    HI 
73   4-1  73   4-1  £Z 

O   0 
4-1  t:  s- 

U) 

03    (J    01    O  4-1 

1/)          Q_ 

73 

01    l/l 

Ol 

i. 

>,»-   «   D03f.    O 

03 

r-«-     3£+l 

OIZ 

3 

ai  01  u  4-1 

c  c 

73 

4-1              Ul             Ul 

■r-  -r-     01 

LU 

U) 

03    01  ■•—    U)   0) 

4->    £ 

E 

3  -C   73    03    C 

73    03   4-> 

Ol 

03 

O-t—                 ■!- 

01    01 

rz 

•  1— 

01           4->  i—  ■— 

c  -C    >. 

4-> 

r— 

73            O  1—    Ol 

•1-          ^ 

1 — 

03       .    C    01    Q.4-   4-1 

J= 

•r— 

S-            3-1- 

Ol    3  73 

c 

4-> 

3 

fl    91    10           Q. 

S_    0    0) 

10 

•  r— 

O    4—   •!—     U) 

-C    > 

E 

3 

oi 

U) 

C   •!-              10     Ol 

Ol  4->    03 

Q. 

> 

•^ 

3    C           C 

73  •<-    U) 

•  r— 

T3 

^ 

3 

U)    O"  O  73  •!- 

3    3 

jC 

Ol 

4J 

01 

0)  <X.  -r-    Ol  4-> 

S-            01 

LO 

c 

ro 

—I 

O           4->    O-  U) 

U  73  J3 

c- 

C 

73    x    a.  O  -r- 

Ol 

>> 

01 

C 

03 

O     S_   r—     X 

>,  Q.73 

u 

OJ 

73 

LO    U    O    Ol    01 

>    Q.I— 

^~ 

c 

4-1 

C 

1— 1   r—     Ul     > 

fO  •<-    3 

03 

0 

•  r— 

lu  -i-  .a  01  4- 

01  £    O 

L0 

0 

=C 

_l 

LO   3:     03   73    O 

x:  ui  3 

2-7 


TO 

c 

3 


TO 
fO 

i- 

£ 
Ol 
Q 


i— 1    CD 

CD 

c 

>l 

1    — 

-> 

3 

01 

^ 

o  *-> 

ai 

co 

"_ 

1- 

01 

M- 

CI 

£ 

3 

0 

M 

■Tl 

0 

<*- 

O 

O 

+1 

«J 

1 — 

c 

TO 

4->     4-1 

01 

1 — 

c. 

(. 

0 

ID 

C 

c 

C 

u 

u 

•  f— 

01 

01 

m 

O 

01    i/t 

•  ^ 

It 

tn 

a 

c 

4- 

1 

01 

•r— 

E  -i-> 

4- 

C 

ji 

4-> 

•  r— 

CM 

e 

*J 

E    U 

ro 

(- 

3 

(. 

3 

■— 

(0 

O    TO 

3 

a 

1 — 

O 

o-^: 

1 — 

c 

O    O-ro 

l/l 

hi 

•  »— 

z 

0: 

Ol 

01 

■r— 

E 

cd 

3 

3 

3- 

E 

c  -r- 

« 

p* 

5- 

01 

yi 

O 

•»• 

<0 

(V 

10 

4— 

-3 

— 

C. 

a 

*-> 

+J  •— 

C 

Q. 

01 

3 

4-1 

J- 

-C 

c 

4-1    ro 

0 

U 

-C 

4-1 

1/1 

4J 

c 
0 

TO 

^3 

■!-> 

to 

c 

0 
u 

S-   +J 

|J 

■O 

r^ 

J     C 

u 

c 

3 

u 

c 

•4- 

LU 

CM 

0 

f— 

01 

a> 

3 

4-1 

u 

CO 

1 

'^ 

t-' 

r— 

o   <-> 

</> 

E 

li- 

p— 

*j 

OJ 

CxJ 

«J 

01 

•r— 

+->  o 

S- 

lt— 

E 

s- 

£ 

•^» 

>«- 

a. 

Q. 

0 

C 

CD 

01 

S- 

0 

4-1 

1/1 

-3 

•r- 

LO 

Ol 

4-1 

O 

4- 

C0 

Q. 

OJ 

■0 

3 

m    S- 

11 

t0">'4- 

O. 

S- 

at 

TO 

CT 

P« 

c   o 

■c 

c 

c 

C 

3 

O 

rO 

<c 

•f— 

O    4- 

c 

0 

■  -- 

Ol 

1/) 

4- 

a. 

CT 

O 

CL 

(0 

'I— 

X' 

c 

E 

C 

ai 

10     10 

*J 

in 

- 

•^4 

Ol 

C 

0 

•  r— 

■a 

ai 

Ol    c 

t- 

TO 

TO 

Ol 

(. 

c 

(. 

*j 

C 

S- 

c 

S-    t- 

01 

E 

0/ 

u 

a. 

•  f— 

11 

t. 

ITJ 

•f— 

oi 

4— 

'_ 

— 

c 

TO 

u 

S- 

01 

5 

T3 

ai   u 

■r- 

O 

Q. 

3 

T3 

S- 

c 

11 

u 

XJ 

S-       . 

.C    CZ 

3 

4- 

(J 

c 

m 

0 

+- 

3 

LU 

nj  -a 

■»->  o 

O" 

c 

* 

tl 

01 

u 

cu 

0 

CT)   01 

u 

<t 

•r» 

3 

SI 

01 

C 

u 

<u 

01  +-> 

o 

J1 

> 

c 

>> 

S- 

"O 

^ 

s-   0 

4-1    S- 

X 

s- 

. — 

3 

0 

01 

c 

Qj 

1/1 

»-> 

c 

3 

a 

3 

<S 

-Oi 

•  f— 

S- 

1/1 

13 

LT> 

< — 1 

c 

1/1 

t-  o 

■j 

4- 

TO 

4-> 

sz 

*J 

CD 

LU 

t. 

O 

*->    01 

01    >> 

1 — 

u 

Q. 

c 

CD 

u 

00 

0 

i/> 

c   s- 

>4- 

•I— 

1/1 

CM 

31 

E 

01 

> 

1 — 

<*- 

C. 

01    CO 

ai  oin 

•—4 

ui 

r- 1 

•0 

3 

E 

■1— 

a. 

4J 

01 

E 

s-  c 

1 

LU 

01 

0 

0Z 

E 

+1 

<*- 

c/) 

o> 

E    en 

•f— 

0 

1/1 

u 

*J 

S- 

O 

re 

TO 

01 

c 

0   s- 

ai  to 

rsl 

C 

C 

0. 

Ol 

u 

c 

S_ 

S- 

, — « 

(j    0) 

l/l    s- 

•  f— 

+J 

3 

01 

Ol 

s_ 

-0 

O 

3 

If- 

ra   to 

fc. 

4- 

0 

E 

a. 

S- 

i- 

<u 

01 

1/) 

r— 

I-    ■!- 

a>  01 

!_ 

10 

1/1 

E 

0 

O 

3 

*j 

+j 

■CD 

10 

i. 

3     3 

1—  <u 

m 

s_ 

oj 

O 

s- 

01 

O 

1 — 

0 

-C 

a> 

(0 

O    CT 

a.   i~ 

CJ 

a 

s. 

CJ 

u 

0 

>- 

< 

c 

4U 

E 

LU 

>-    10 

l/> 

01 

u 

01 

a. 


o 
o 


00 


0 

•  r- 

u 

>l 

in 

O 

m  -a 

c 

3 

u 

TO 

U 

■•—>  0) 

S- 

c 

0 

3 

CD 

0  s- 

01 

<0 

u 

CD 

2: 

c 

S-    Ol 

£ 

r— 

a . 

0 

a.  tn 

*J 

a. 

s. 

t. 

C 

c 

^ 

3 

CD 

O 

c 

0  10 

0 

>>  0 

E 

■'— 

0 

Z   T3 

z 

u 

>1 

CD 

■>-> 

•  ^> 

C 

c 

TO 

4-1 

Ol    01 

Ol 

01 

oi*-> 

■3-1 

Ifl 

-C 

-C 

01 

c 

c 

•  ^ 

01 

+->  0 

+J 

(3 

•^ 

CD 

*J 

3       . 

■t-) 

•^~ 

T3 

3 

•  ^ 

O"  yi 

c 

s- 

+J 

'- 

CTZ 

U 

0    l^ 

0 

c 

CO 

ai 

S-  >i- 

■1-  <-> 

Kj- 

0 

CT 

en 

O 

3  +-> 

u 

c_> 

01 

^2 

«J 

0  a. 

+J    (0 

+-) 

s. 

3 

>>  0 

s-   a. 

^ 

^~ 

1/1 

t. 

0  E 

0 

f^ 

^1 

01 

O)  1- 

Q..^ 

a. 

•r— 

NH 

T3 

ti- 

C   01 

a. 

Q. 

Q.LU 

c 

ll 

■r-  ^D 

3    O) 

3 

LO 

tn 

10 

-_ 

C    ■!- 

U1    c 

l/l 

S-  14- 

•^ 

• — 

■1-1 

in 

01 

01 

Ol    M 

01 

•I— 

<•- 

, — 

lO 

u  v- 

CZ  -f- 

c 

0 

TO 

■ — 

TO 

c  0 

•■-    E 

»f- 

T3 

s. 

•t— 

01 

0 

T3  >r- 

T3 

0) 

01 

13) 

a. 

1 — 

U    01 

5-    C 

S- 

4-> 

.c 

in 

a. 

l/l 

CO  -i- 

>> 

10 

0 

-1-1 

CD 

l/l    3 

O)  E 

^ 

ai 

c: 

J3 

i — 

M 

1 — 1 

Ol 

to 

01 

0 

*J 

•^ 

O 

LU     01 

S-    Irt 

c 

s. 

c/1 

■»-> 

3 

l/l 

l/l  -C 

(0 

CO 

•  f— 

01 

>*- 

1 

+-> 

■!-> 

~-J 

*-> 

-iC 

i- 

0 

1 — 

<c 

f— 

c   01 

£3 

01 

0 

01 

TO 

10  T3 

OJ    > 

01 

> 

0 

>4- 

CQ 

•  ^ 

C    C 

E  >■- 

Q. 

E 

•r— 

S- 

ai 

<J 

•  ,-    CO 

E  ■>-> 

■a 

E 

+-1 

CQ 

i- 

X 

c 

LO 

Ll_ 

O    10 

01 

1 — 

0 

CO 

•^ 

O) 

CD 

U1 

CJ    c 

+-> 

0) 

0 

c 

c 

0) 

T3 

+J 

5- 

0)    c 

S- 

0 

CO 

c 

0 

l/l 

c 

0 

3 

.c  0 

S-    01 

c 

.c 

u 

01 

•  r— 

CO 

OJ 

a, 

1/1 

■1-1    •!- 

3   •*-> 

u 

3 

■u 

i- 

01 

O- 

TO 

+J 

0  1— 

01 

•  n- 

0 

r— 

CO 

, — 

a. 

c 

CD 

C    CO 

>•  <c 

5: 
cri 

f-H 

>- 

<r 

0 

CM 

a. 

< 

0 

E 

•<-  u 

Q 

Z 


o 

C_l 


a. 


1 — 

Ol 

k 

TO 

TO 

01 

E 

LU 

<•- 

01 

•r- 

01 

3 

-C    01 

CT 

4-1    c 

< 

Sh 

•r— 

C  <— 

X 

1 — 

O     Ol 

O 

CO 

a. 

u 

(J 

>»•■- 

r— 

•  ■— 

4J    Q. 

•  r— 

Kj- 

•  p- 

3 

il— 

1—    01 

1 

U 

TO  J3 

O 

CD 

3   4-) 

rsl 

a. 

co- 

•^ 

■/I 

oi 

s- 

S-  -* 

c 

•> 

0)  -^ 

10 

>)4-l    -- 

c_) 

4-1 

CO 

c 

3  T3 

01 

3 

1 — 

£ 

O 

-   3  ■— 

4-1 

C_) 

U1    O  ■ — 

L3    0 

O 

CD 

01 

4-1 

Ol 

>r-          +J 

_l 

^      .    10 

l/l 

Q.T3 

4-1 

CO 

Q.  C   4-1 

U 

1/1 

3    CO    O 

<0 

CD 

l/l  1—    C 

Q. 

t- 

E 

E 

T3 

s-    1-    '_ 

•  r- 

TD 

Ol    TO    O 

TO 

4-1  <4- 

r^ 

CO          T3 

1 

>l 

J    01    C 

E    3 

Q. 

CD 

01  -r-    O 

1/1 

■>J 

4-1    ^    S- 

TO 

CO    Q.  Ol 

^ 

3 

> 

«^- 

3" 

•^     -  ai 

O 

u 

t.    co    > 

■a 

D-   3    O 

■0 

x: 

TO 

01  .a 

c 

4-1 

"O    Ol    co 

3 

•  r— 

4-> 

c  >- 

E 

3 

0 

(O          "O 

c 

3 

01  01 

jC 

T3 

<—  •—  4-1 

CO 

01 

TJ 

ICD    U 

3 

c 

■r- 

O.T3    3 

1- 

-3 

•^  -r-     f- 

CO 

01 

u  z:  4-> 

s- 

CJ 

l/J 

•»-       ui 

J3 

c 

1 — < 

C  "O    c 

01 

0 

LU 

3     C     O 

O 

<_> 

c>o 

E     TO    U 

s- 

01 

>4- 

01 

•r— 

c 

3 

•  ^ 

O- 

1 — 

<c 

01 

c 

a. 

1/1    1/1 

i- 

■^ 

■0    S- 

01 

O- 

1-    01 

£ 

CO    1- 

4-1 

01 

5  ■<- 

S- 

£ 

"D     3 

O 

4U 

LU    CT 

z 

fO 

(. 

ai 

01 

O 

x:  s- 

£ 

4- 

4->     01 

4j 

.c 

tn 

co  4-1 

1/1 

CD 

01  0 

4-1 

C 

> 

s- 

3 

Ol    S- 

0 

u 

■^    01 

a. 

TO 

r—     > 

a. 

CD 

Ol     O 

3 

•+- 

CD 

i/i 

4-> 

>^ 

c 

4-1 

.  01 

CD 

01    E 

S-" 

il- 

4->   4-1 

01 

ea 

TO    CO 

1*- 

LO 

3    01 

•  r— 

a-  s- 

3 

CD 

Ol    4-> 

O- 

> 

T3 

<c 

CD 

CO   1— 

■f— 

10 

in 

0)   -r- 

■0 

CD 

1-    4-1 

!_ 

j3 

CO     C 

CO 

01 

J 

4-1 

01   ■- 

■O 

O 

C    01 

LU 

C 

O    >4- 
M    CD 

Ol 

*/) 

S_ 

£ 

CD 

01  co- 

4-> 

O 

on 

>1 

a 

t-  c 

ai 

-C 

CO   01 

s- 

4-1 

£     > 

-C 

•  ^ 

U     T- 

0- 

2 

CD 

01  01 

E 

> 

f_ 

3 

■a 

'1— 

01 

DZ 

01 

*-> 

01   jo 

c 

TO 

£ 

01 

c 

C 

4-1    TO 

131 

ai 

(. 

r-~ 

i- 

u 

CD 

t-    3 

O 

c 

+J 

0)    0 

ai 

0 

1 — 

>   £ 

CJ 

c_l  <£ 

O    l/l 

r—     4-> 

1 —    c 

■r-     01 

CO.  E 

co    E 

O 

r—    U 

O    1/1 

3 

C    O 

CO  •.- 

> 

>1  Ol 

£    S- 

Q. 

C- 

01    CO- 

il-    3 

3   -* 

CO"  u 

CO    CO 

£ 

01 

1—    O 

O    4-1 

£ 

5   c 

O 

CO    •!- 

4-> 

01     CO 

4J     E 

CO    S- 

c   0 

■1-  14- 

E    C 

CO    •!- 

4-> 

C    <4- 

O     O 

CJ 

J^ 

0  u 

4-1      CO 

01 

1—    CO 

£ 

•r-    171 

c 

1/1     CO 

0 

m   J 

l/l 

0 

t- 

0.  01 

ai 

E    t- 

01 

.1-    0) 

c 

£ 

4->    4-1 

1/1 

O    4-> 

-- 

E  1— 

CO 

1—    01 

LU 

<C  u- 

4-> 
U 
CO 
O- 


Ol 
■!-> 

Ol 


E 
D. 


U 

01 

■l-J 

0     . 

S-    ui 

O-    Ol 

O     CJ 

s- 

Z    Ol 

01 

Q. 

01    1/1 

£ 

r— 

4-1   TO 

LO 

Ol 

10    5- 

^n 

4-1        Ol 

-D 

S-    COI 

O    C 

S- 

Q.  CO 

TO 

Q.T3 

J= 

3    C 

~-> 

LO    01 

10 

01 

01 

£  TO 

£ 

c^- 

■0 

01 

Ol    T- 

01 

01 

0)    <4- 

— 

c 

4J   •^- 

4-) 

CO 

•1-    4-> 

UI     O 

UI 

4-1 

c 

"~ 

0 

4J 

c   01 

Ol 

u 

O)   £ 

> 

E 

•  r- 

01 

a.  1-1 

4-> 

JO 

•r— 

CO 

1    ■—    ?-■ 

c 

14- 

a-f—  a. 

S- 

■4- 

01  ■■-  3 

01 

3 

J 

4-» 

r— 

1—           T3 

t— 

-Q 

<—    S    Ol 

<z 

01 

■- •  0  c 

JX    CO 

c 

C 

01 

s- 

O 

01       1— 

ai 

4-> 

J-  <^.  0 

£ 

l/l 

01  -a 

4-> 

01 

J3     01     0) 

s- 

U1 

E 

2  jh 

0 

01 

»r- 

u 

z 

> 

■" 

01  1— 

O.    4->   1— 

01 

4-1 

CO 

■a  01  -r- 

£ 

CO 

01    TO     Q. 

+J 

c 

Ol 

l/l              UI 

S- 

C 

3     01 

4-1 

01 

•f— 

JO    CO 

10 

4-> 

J_ 

01 

.C 

r— 

01 

£    1—    r- 

4-1 

CO 

4-> 

c 

01    ■!-   ■!- 

Ui 

4-> 

01 

--    O-  3 

01 

c 

£     UI 

-O 

01 

1 — 

10           J 

3 

E 

r— 

U    co   0 

r— 

c 

•  f— 

X 

u 

01 

Q. 

U  1— 

>1 

c 

•r— 

UI 

•r-    1 — 

^ 

0 

1^ 

4J    ■■-   •>. 

l/l 

u 

10 

— — 

O-    J   ■- 

C 

•  f— 

O            r- 

CO 

>, 

01 

1/1 

0 

5  t- 

-5 

£ 

^ 

l  0  a 

•  ^ 

4-> 

O 

C 

U  X    in 

^ 

O 

CO 

£ 

a. 

10 

1- 

S- 

•.-            (0 

c 

O 

co 

f— 

■4-   C^- 

•  r- 

f^ 

•a  4- 

01 

E 

01 

c 

•r- 

CO    01    0 

CO 

•  ^ 

U 

0 

J 

4-1 

-C 

^~ 

■  ^ 

•  ^ 

r-      CO      01 

u 

01 

O 

t- 

2 

1 —   u   ui 

^ 

t- 

£ 

<0 

O 

•r-      O     CO 

s: 

a. 

U 

s: 

03 

-*  .-   u 

CM 


2-8 


(0 

5- 

p*"N 

(0 

a 

J3 

LU 

S_ 

_o 

a) 

z 

CO 

►— ( 

t— 

z 

o 

r-i 

u 

CM 

l/l 

z 
o 
a. 
co 

LU 

az 

Q 

Z 
<C 

I/) 


a: 


>i 


ai 

Ol 


in 

p  oo 
u  I 
ro  en 
Q-Cn 
E 

•i-    i/) 
P 

c  c 

•r-    a> 

re  e 

S-    £ 

o 
■a  c_> 

u  o 

03  P 
i —    Ul 

ro  ai 

•i-  m 

p  c 

c  o 

ai  o. 

P  to 

o  qj 

a.  s- 

CT1  o 

c  +-> 

TJ    5- 

s-  ai 

03    "P 

ai  a> 
ai  s- 

s- 
qj 

P    10 
C    03 

a>  m 

E  I— 
E    Q. 

o 
(J  •« 

T3  • 
S-  QJ  Ol 
3  P     I 

O    OIO 

>  cin 


03  t- 
P 

ai  a> 
Ol  to 
<d  03 
>  ai 


>i  • 
u  TJ 
03  ai 
3  p 
O"  o 

0J    c 

"a 

03    ui 

ai 


ai  c 

XZ    03 

+-> 

m 
<♦-  p 

o    (J 

OJ 

0Q  <P 

4- 

x  ai 

-a  r— 

c  ,— 
ai  •,- 
a.  a. 

Q.  to 

C    •!- 

•r-   o 


o 
c  s- 
o  -P 
•^  10  c 
+J  ^  o 
u  in  u 

•i-    03 

-o  i—  o 

m<  c: 

Z.  -  0J 
3  03  > 
•Tr-     03 


>> 

S-  OJ 

03  C 

C  -i- 

TJ  0J 

S-  Q. 

0  T- 

i  a. 

OJ 

-JC  OJ 

-t->  JC 

1  P 


O  <t-    CZ    O  TJ 


in 

p  +-> 

U 
CT1  OJ 
C  <P 
•i-  <P 
C  0J 
S- 

aj  i— 

u  i— 

c  •■- 
o  o. 
cj  in 

p  i— 

C    •!- 

OJ  o 

E 

E  <3J 

O  P 

U  -p- 

s-  TJ 

3  r— 

O    •!- 

>-    3 


Q.   P 

c 
:>,  a> 
u  p 
c  o 

OJ    Q. 

a> 

c    O) 
■r-  c 

P    •!- 

C  TJ      • 

O    S-    10 

CJ    03    OJ 

CT)  t- 

■—  a>  3 

p—     S-     U) 

•t-  03 

a_t/i  ai 

uo  m    E 
LU 

i —  oo  a. 

■i-  3 

O  P  C 
4-  03 
QJ  03  OJ 
-C  S-  p— 
POO 


3    in 

O    C 

O 

O  t- 

C  P 

o 

C    QJ 

ai  in 

QJ 

J3    C 
O 

at 


Ul  -P-  3 

03  i—  O 

r  n  J 
u 

z:  —i  i 

_l    C  Q_ 

0Q  •■-  <£. 


a>  u 

S-  3 

O  TJ 

■1-  o 

OJ  s- 

i-  a. 

QJ 


QJ 

QJ    3 


OJ 

JC  P 

P  -i- 

2 

03  in 

JC  E 

p  QJ 

in  J2i 

OJ  o 


C  t- 

o  o 

+->  OJ 

•i-  -a 

■a  3 

-a  J- 

03  (J 

c  <+- 

I— I  O 


in 
r—    a> 

■r-  > 

O    >— 
O 

aj  > 

T3    C 


.  o 
ai  ■(-> 

+J    U    03 

aj  3 

i —  "O    io 

q.  o  <a: 


>    S~    O    Q. 


r-    >, 
OJ  +J 

_l    3 

00    CT 


OJ    10 


>> 

"O  -!->  X 

03  QJ 

OJ  S-  I — 

S-  OJ 

<—  >  i- 

03  O  O 


03 
.C    in 

O   ■»->  •!- 

^: 

C    QJ   *-> 
O    > 
•r-  T-     O 

+->■•->■)-> 

U  03 
3  C  QJ 
"O  S-  i— 
O  OJ  J3 
S-  4->  03 
Q-r—    <J 

<r  .r- 

OJ  i— 

-C  +J  Q. 
+->    (J    Q. 

QJ    03 

11)  O-P 
>  i-  o 
O  Q-    C 


OJ 

in  3 

c  cr 
o 

•r-  o> 

+J  c 

U  -r- 
QJ  T3 

s-  s- 

S-  03 
O  OJ 
O    QJ 

S- 
T3 

C  03 
03  i-H 

I 
in  «^- 

c 

O  QJ 
•i-  S- 
+->  3 
03  C3) 
U  -r- 


•r-  -o 

T3    C 
O    03 

s: 

00 
OJ     I 

+J 


■p 

10  c 

C  QJ 

t.  > 

OJ  QJ 

u 


QJ  T3 
O  SI  C 
U   4-> 


>>r^ 


>>  s- 

U    3 

c  o 

OJ    >i 

o> 
c  en 

•i-    c 
4->  >r- 

C  "O 

o  s- 

C_>    03 

O) 

i—    QJ 

i —    S- 


in 


QJ 


QJ    t- 
O)  3 

03  -a 
a.  qj 
u 
s-  o 
o  s_ 
't-  a. 


OJ 


C-vl 
CM 


QJ 


C  i — 

o 

•i-  S- 

03   +->  +-> 

0}   u  c 

i—    QJ  O 

a.  ui  u 


r—    CO 

o  +-> 

QJ     03 

XZ    i- 

+3  a 

-a  aj 
c  .c 
03  +-> 

<-\  o 
i 
en  oo 

X 

T3  •<- 

C  T3 

03    C 

QJ 

-  a. 
in  a. 


03 

i 

C     10 

•i-    c 

O  ' 

C    ■!- 

o  +-> 

•^  03 

+->  U 

U  ■!- 

OJ  t- 

■t->    •!- 

O  T3 
S-    O 

q.2: 

QJ    O 

J-  +-> 

it-    S- 
01 

"D  M- 

c  aj 
03   s- 

QJ      - 

o 


ro    QJ 
I     > 

C\J  -i- 
■!-> 
10  03 
QJ  C 
O)  S- 
03  QJ 
CL-lJ 

!-  < 
O 

u 

OO    QJ 


c    in  ro  O 

O  i—  S- 

Q.<    C  Q- 
in         o 

OJ       •<-  o 

S-        •    -!->  Z 

r—     O 

>,r—     QJ  QJ 

u  ■■-  i/i  ^: 

CO.  ■•-> 
Qj   in   m 

CT)          C  CT) 

s-  ^  o  c 

OJ    'I-    ■!-  •■- 

E     O    -!->  C 
QJ 

c 

03 


S-  i— 

c  o  -o 

<1)  H—  i — 

OJ  ■<- 

J2H  J 

I 

in  DO  "O 

03  t—  C 

jC  03 

QJ 

OJ     S_  JZ 

>    3  in 


s-  4-> 

QJ   c: 

+->   O  io 

i—  •--  ■»-> 

<r  ■»->  u 

03  03 
C    CT)  Q. 

S-  •■-  E 

QJ   4->  •■- 

-•->  s:  ■— 

t.  03 

O    O  -r- 

Z    ■!->  4-> 


o  <: 


CT) 

r>.  -r- 


S    O 


QJ    OJ 

s-  u 


C  •(-  M-    O    O 


o 


>> 

03 


CO 
CM 


aj  5- 

XZ    QJ 


O  i— 

Q.Q. 

a. 

3 
10 

T3 
1-  QJ 
3  +-> 
O    O 

>-   c 


OJ 

■l-> 
o 
a. 

c 
o 


+-> 

03  • 

in  io 

C  QJ 

QJ  ■<- 

a.  o 

E  ai 

O  Q. 

u  in 


-Q  1/3 

in  lu 

C  LO 

o 

a.  aj 

m  xz 


i—  c 

r-  o 

5  -p 

03 

1.  i— 

QJ  3 

U  Q. 

<4-  -t-> 

i*—  in 
O 
QJ 

"O  XZ 

QJ  +-> 


QJ 

XZ 

c  +J 

03 

^-    O 
CL    +J 

>)  s- 

<J    OJ 

C  lt- 

qj  aj 

CT)  S- 
C 
•  ^    QJ 

•p 


l^ 

03  )— l 


03  CT1LU 
O  QJ  ■<-  l/> 
<_)  r-   +J 

Q.    •!-    >— 

^-       s:  03 

.—  c 

•^       .   "O  -i- 
Q.  C    C  U_ 

CO    O    03 
•  ^  QJ 

r—  p  ro  ^: 

•  ^    03     I      P 

O    5-  00 

0JH1- 
Q.  O 

O  P 

P    O    QJ 
■-  P    E    X 


CO 


S-   P 

O    •>- 

-c  s 

-u 

3    0) 

c 

S.  03 
_l  -r- 
CO  r— 

a. 

QJ  E 
^1    o 


XI  i- 
3    O 

in  •!- 
i- 
O    Q. 
P 

in 
■O  ^ 

QJ   P 

s-  c 

■r-  o 
3  E 
CT 

QJ  X 
S-  -r- 

in 
p 

O  r— 
C  >r- 


O  T3 

C_)    C 

QJ 

C    Q. 

aj  a. 
p  -a: 


5 


1-0 


QJ 

in  aj 

c  s- 

O  3 

Q.  10 

in  03 

OJ  QJ 


in  73 

, — 

QJ    QJ 

a 

>»•!- 

> 

i-    3 

P 

TJ    O 

C  i— 

3    C 

03 

o  s- 

U)  -r— 

3 

>i 

QJ    0) 

•r-     03 

03  P 

o 

+-> 

S-  JC 

p  1— 

QJ    C  P 

1 — 

•r— 

1—  p 

03    3 

E    O    O 

OJ 

C 

.   ro 

QJ 

P    O 

O    C 

-Q 

3 

0)         in 

-Q 

QJ  •■- 

c 

+-I 

P   0)    QJ 

CTIP 

O              U) 

CT1 

s- 

QJ   c    > 

O 

QJ    S- 

■p—       .  >p- 

C 

o 

p-    -r-      OJ 

P 

>    03 

P    0) 

•  r- 

a. 

Q.P-    o> 

a. 

ro  P    03 

in 

O.   E     QJ   r— 

IO 

c 

CT)  ro    QJ 

in 

O 

O    O. 

T3 

o     « 

•r-    3    S- 

O 

U  -r-   P 

01 

f~ 

P    CT"  03 

S- 

c 

O-  ro 

01 

f—  (•— 

•p-    QJ 

u 

ro 

in         jc 

c 

r—  »f— 

E  "O    C 

S_     QJ    P 

•■-    Q. 

03    03 

aj 

TJ 

0)  JC 

QJ 

Q.  1/) 

QJ           -p- 

c 

ro 

P  P    0) 

■a 

in 

XZ    QJ    S- 

•  r— 

JC 

s-         > 

3 

p— 

P    S-    ro 

i — 

03  >f-  •■- 

S- 

*—  "p— 

ro    Q. 

QJ 

+J 

3    O   P 

U 

•  r-    O 

P            -r- 

a. 

O 

a-       ro 

o 

03  uO    t- 

■j — 

c 

u>  c 

s- 

c 

^:  i— i 

a. 

OJ    C    i. 

3 

C    03 

P  LU    S- 

QJ 

OJ    O    Ol 

>*- 

OJ 

OO    o 

cu 

> 

S-  -p-   P 

^~ 

T3 

U) 

XZ 

ro 

JC  P  <— 

3 

14-   r— 

p  P    i- 

p 

-C 

P   U   ro 

in 

O    3 

J3   14-     QJ 

01 

O 

3    03  <+- 

p 

in 

<n  >/)  cz 

-C 

</>   5 

O    S-  -r- 

ro 

c 

ro         o 

CT)P 

C3  Q    3 

03 

3      C-r- 

•  ^ 

o  J 

CT 

C. 

X 

o  P 

XZ 

QJ     O 

QJ    03 

3 

QJ 

P         u 

>4-   ZC 

0"  .C 

O  H- 

•p-    u>   ro 

CTlt- 

Q.P    C 

(J 

TJ 

C 

0) 

3           03 

in 

r—   r—     O 

•f« 

c 

•p-     01     C 

c 

qj  ai  -a 

M- 

TJ 

P   3 

•  r— 

XZ   P 

QJ           -p- 

O 

QJ 

c         ro 

<+- 

P    OJ 

C  TJ 

in 

3  i+- 

0) 

3 

ro    OJ  r— 

U) 

ui 

O    OJ 

s- 

<4-  cr  qj  p  •!- 

P 

3 

P          Ol 

O    Ol 

r—     C     O 

o 

U 

U    >>  U) 

E 

T3 

(J     QJ 

QJ 

in 

01  P 

o 

in    ro 

in  -CT 

4- 

•  r— 

•Tr-    O 

s- 

•<-    c 

QJ    QJ    Ol 

M- 

TJ 

O  i—   P 

>f- 

in  >i- 

fl   Lp- 

a> 

S-    03 

>> 

Q-r— 

4-> 

Q.  3    W 

>> 

c 

i —    ul 

••          'f— 

QJ 

O 

CTP 

-Q 

o 

ro  "i- 

aj  ui   cljc: 

c 

01         c     . 

i— 

•r~ 

c 

C  p—    u>  |— 

jC    OJ    03  TJ 

QJ 

P  <C    0) 

O  i— 

in 

P  x:  5  c 

CT) 

•p— 

<♦- 

P  -p-  |+- 

•  p- 

P           3 

3 

VI 

•  p— 

U)     Q.   O 

C                     O 

a 

o 

.  p— 

01    in 

TJ 

E 

O    in      .    s_ 

a. -a  tj 

E          CT)  Ol 

ro 

C    QJ    O) 

OJ 

01 

QJ   r— 

•p-  ■—    C 

in 

O 

POO 

{- 

T3 

M    T- 

p—  *r—  "r- 

in 

C  -r-    ro    41 

03 

>>  3 

O  JC 

3 

>>  OJ 

jO 

T3 

O           U 

U 

U 

E   m   Q.P 

c- 

•»— 

03  "CT 

P    S-    ro 

in 

ro 

E    01 

03 

U 

C    C 

COO) 

•p— 

+J 

O    3    C    C 

CO 

< 

(0    ro 

•  p-  n-  , — 

T3  <~n 

U  Or-r-  •!- 

in 

>, 

U) 

TJ 

I—             CT! 

s 

U 

>—              > 

QJ 

ro           C  TJ 

OJ 

c 

i—          J3 

a> 

01         ■<- 

c 

JC    (_) 

Ol 

»i— 

c 

TJ          TJ 

ro 

Ul    c 

CT) 

E  C"  TJ 

ro 

•p-    ro 

C    O 

i-    QJ 

E 

O            QJ 

ro 

>*-  •■- 

•i-  P 

QJ     QJ     Ul 

QJ 

fXI-i- 

s- 

p— 

P 

Q.P    3 

P 

O     Ul 

o 

a. 

S-    O. 

C   P 

•p-    1-    ro 

Ul 

Ul            -p- 

c 

3 

O    E 

o  u 

TJ 

Q.  O    O 

>i  OJ    >,  E 

o 

C 

t-    O 

(_}    aj 

C 

a. 

LO 

o  u 

1/1 

ra 

c_) 

'•"■» 

ro 

C    U)    QJ 

•i-    ro    Ul 

QJ 

Ul 

p—  J3 

O    C    CT 

>     3  -r- 

QJ 

, — 

OJ 

i —    3 

V) 

ro    ro 

i — 

S-    CT" 

JC 

u 

s-      . 

■i-     Ul 

p— 

C    S-    E 

ro 

QJ    QJ  r-^ 

+J 

3    Ul 

Q. 

nj 

O  P    ro 

<~> 

Ul  TJ  CM 

1 — 

Ul    QJ 

co   ai 

•p— 

•p-          TJ 

| 

03     1 

o 

I — 

ro    CT) 

A 

l- 

P    01 

QJ 

c       ro 

p 

•  1 — 

QJ    03 

p— 

Ol 

ro  jc  t- 

c 

O    QJ 

a. 

E    E 

•r-    TJ 

p 

E  P    O  O 

•p-  JC    QJ 

c 

in 

ro 

O   1— 

03 

s- 

P  1—  r— 

o 

C  TJ 

3 

E 

O  >,  c 

in 

O           XZ 

't— 

e 

O 

c  o 

1-Jj   o 

ra 

QJ          03 

p 

o 

•p-   S- 

<C  JC 

C 

C          -i- 

X 

P       •  r— 

ro 

•  f— 

P   o 

Ul 

o 

•p-  TJ   P 

aj 

O  TJ 

P 

p 

03  '*- 

•p— 

QJ    O  t— 

S-    QJ 

in 

u 

Ol 

.     Ul 

p 

oj  l  a 

O-  C       . 

ro 

■r-  c 

TJ    C 

o 

i-    QJ  TJ 

QJ 

•  p-  TJ 

QJ 

P   o 

01    03 

3 

O    >    QJ 

JC 

OJ    E    OJ 

(. 

O 

•p—  'p— 

O-r— 

t- 

E  •>-    S- 

+-> 

S-    S-    Ul 

•r- 

c 

s  p 

O    Q. 

P 

p— 

•p-  aj  ui 

>+- 

03 

r— 

U) 

0)    Ol    c 

>+- 

4-  P    3 

ro 

Ul 

Ol    Ol 

c 

J^TI    O 

o 

0)    o 

P 

■  cz 

>    Ul 

o 

•  p— 

t-  TJ    Ul 

Ul 

•» 

OJ    01 

QJ    QJ 

u 

r—    U)    c 

>l  o 

QJ  O 

>    Q.TJ  JC 

•i-   o 

p 

OJ  TJ 

S. 

<3" 

•f-    E 

r— 

n- 

TJ          •<- 

•r— 

>>-Q 

ra 

1 

P   o 

CZ 

o 

i —  P   in 

l 

O          Ol 

QJ 

oa 

ro    (J 

QJ 

3  -p-    U) 

•p— 

H    Ojj 

c 

c 

QJ       • 

>>  o 

XZ 

3  P 

QJ  T3 

S-    QJ  _Q  TJ 

p 

3   0)   u 

03 

CT"          O 

QJ 

CT) 

QJ 

QJ  TJ 

OJ      • 

•  p- 

O     U) 

^— 

0)    Ul   P  XI 

ro 

TJ 

P    3 

P    Q.P 

p^ 

C  -r- 

•1— 

TJ  TJ 

p  a. 

TJ 

p—  p^ 

O    O    C 

OJ 

•    O  TJ 

ro 

ro   Ol    ui 

03 

<:  u 

C  p—    Ol 

3 

Ul 

> 

OJ  TJ 

10 

c 

OJ    E 

CT"  0)    QJ    a 

ro 

OJ    C    0) 

■r— 

QJ 

C    T- 

01    >    E 

S-    Q.  > 

JC            Ol 

U)  j3 

s- 

>    Ol    O 

01 

3  •!-  1- 

01  1—    ui    1 

+-> 

C 

QJ    p 

OJ  TJ    O 

JC  TJ    Q.P  JC 

QJ 

ro 

o 

O 

JC    o 

JC 

p 

Ol          T- 

I— 

S-    Ol 

JC 

•  I— 

P 

P   c 

re  tj 

O   P    C 

.  .p-    O 

3  P 

S- 

Ul    OJ    c 

p 

O    O  -r- 

TJ  <*-  -r- 

ro 

Ul 

o  o 

C   OJ    ro 

3 

t-    Ol  <4- 

01            > 

P 

P 

TJ 

Z  TJ 

ro  J3 

o 

o.  aoj 

in 

ui   OJ    S- 

3 

in 

QJ   ■ 

c 

-—         3 

_o 

Ul  TJ 

QJ 

U)    C    01 

O 

g' 

O 

01    0) 

Q.P    0) 

OJ 

C    C 

•p- 

3  -r-    Ul 

-Q 

Q. 

p 

^  <♦- 

O   ■!- 

O  ••—    Ul 

P 

(J  r— 

ra 

E 

r— 

P  •>- 

Ol  C    > 

ai 

"O 

•p-          -* 

1- 

Ul    OJ    OJ 

3 

Ol 

03 

p— 

C           0) 

u 

Ol 

P  r—    O 

OJ 

•  p-    Q.  U 

TJ 

O- 

3 

3 

Ul  TJ 

■r    U)    1. 

QJ 

c 

03  p—    ro 

Q.TJ 

<v 

CT" 

P  l— 

S-    ro 

O 

s- 

U  t-  1— 

a.  ro 

in 

c 

p— 

>> 

i-    •!- 

O  JC    (J 

01 

>i-   3 

TJ 

01          i— 

3 

( — 

C 

ro 

O    3 

P         i- 

c 

u 

S-        io 

c 

J3  JC    3 

H- 

3 

JC 

S- 

a. 

■r-    C  i— 

JC 

c 

J3     O  r- ( 

•1— 

P  J3 

C 

cr 

(J 

i- 

O.TJ 

CZ    to  Xi 

o 

o 

ro  JC  LU 

JC 

O  -p-    E 

o 

QJ 

OJ 

3 

3    C 

O  ■—    3 

o 

O<+-3:<j0PP   3    ro 

(J 

1/1 

p 

s: 

oo   ro 

E  Q.    Q. 

CM 

CO 

CM 

CM 

2-9 


4-1 
u 


4-1 

u 

o 


c. 
o 

Q. 
Q. 

3 


i-  "O 

TJ    01 

i-  4-1 

ro    o 

Cn  c 

ai 

S-    in 

>» 

*J 

i- 

C    OJ 

o> 

OJ    > 

> 

E  -i- 

«-c 

E  ■>-> 

O    ro 

OJ 

U    C 

O) 

C. 

s- 

S_    01 

o 

3    4-1 

oi 

O  •— 

C3 

>-   < 

ID 

cn 
ai 


ix>     ■ 

t-  c 
a>   o 


s- 

W    ro 

o 

0)   t- 

a. 

l/>    o 

CL 

c 

3 

O    S- 

to 

Q.   3 

CO 

O)    >, 

c 

(_ 

■i-  -a 

c 

73  aj 

0)   ■!- 

S-  +J 

-C 

ro    o 

+->   TJ 

1— I 

a>  c 

X 

01 

1— « 

at 

o 

O   in 

t-H 

'-    in 

^ 

+J    ■!- 

•  r— 

(J 

(0 

•> 

*J 

•  r— 

1-   '- 

4-1 

C     OJ 

3; 

01 

4-> 

(D    > 

■4-   m 

ro 

E  — 

ai  o> 

.a 

E  +J 

^ 

S-    3 

TJ 

O    T3 

in 

_J 

<_1    C 

01 

ai  in 

S_ 

13) 

in  •.- 

S_ 

i-    OJ 

£- 

<T3 

•  r— 

3  +-> 

O 

o>  oi 

ai 

O  i— 

01 

i—  .c 

3 

>-  <t 

C3 

Q.   *-> 

CO 

c 

tj 

t- 

(0 
Cn 
01 


01 

a 

4J 

E 

4-1 

■  i — 

0) 

+j 

_i 

U) 

o> 

o 

4-> 

4-1 

in 

rC 

QJ 

'- 

in 

o 

B 

o 

S- 

a. 

3 

in 

a 

a 

>i 

4-1 

cd 

o 

in 

•i-) 

ra 

(. 

c. 

£- 

Ol 

a> 

Q. 

■— 

'71 

O 

at 

<u 

O 

t- 

3 
in 

0) 

in 

jH 

i/> 

■  *— 

a. 

<o 

0) 

CD 

s- 

(0 

O) 

01 

s- 

o 

C\J       . 

>> 

s-  c 

o>  o 

■U    E 

4-1  -1- 

0)  *-> 

_i   in 

01 

O   4-> 

4-1 

m    ro 

0)   s- 

U)     O 

c 

o  s- 

Q.  3 

in    o 

Ol    >, 

S- 

C 

01   -r- 

-C 

4-1  T3 

01 

O    in 

■U  ••- 

c 

ra 

c 

S-    S- 

ro 

01 

E 

n-    in 

-C 

Ol    01 

+-> 

S-     3 

O 

in 

jL 

Oi    in 

l/)     T- 

a 

ro 

.c 

0J    Ol 

o 

r—  -C 

•~i 

O.    4-1 

I/) 
z 
o 
a. 
i/) 

LU 

or 
O 

z 
<c 


o 


or: 


CQ 


•r- 

s_ 

-Q 

01 

1! 

<*- 

a 

•^ 

o 

3 

t- 

cr 

QL 

ro 

01 

e 

-C 

ra 

4-1 

t- 

<4- 

01 

o 

> 

o 

cd 

m 

3 

1 — 

ra 

•  ^ 

U 

ea- 

CD 

rn 

.a 

a> 

•^ 

> 

o 

4p 

c 

<n 

ro 

c 

t. 

<«- 

CD 

o 

Ol    1 

c  <: 

r-    Ol 

01    13) 

Q.  rO 

•i-    Q. 

Q. 

O    Ol 

C    U 

> 

Qj       . 

i- 

-C   +-> 

0J 

■!->     C 

> 

Ol 

< 

in    u 

*J    s- 

0) 

S-    Ol 

O) 

O    Q. 

s_ 

a. 

o 

O-On 

Ol 

3  <T> 

o 

LO   s-- 

«3- 

CVJ 

X 

h- 

r^ 

00 

• 

en 

0 

H 

c 

* 

o 

m 

tJ 

c 

.c: 

< 

u 

s- 

c 

03 

ro 

Z  <^0 

ro 

-□ 
ro 


Ol 

3 


T3 
01 
(/) 

o 

CL 

o 


o 

Q. 
Q. 
O 


*-> 
ro 

c 

J. 

Ol 


i-    ro 

o  c 


in   c 

+J  S- 
S-  Ol 
o  ^ 
Q.-l-> 
Q.  3 
3    O 

U0  <•) 


O   I— 

■i-l    Ol 

CL 

OVr- 

C    Q. 

T3    01 
rO     " 


C 
ro 
U 

T3  !- 
C  01 
ro    E 

C 
0)>— 

in  <r 
01 

T3    m 


O)  Ol  •(->  '♦- 


Ol 

>  . 

0  Oi  in 
•  r-  oi 

■i-i  <—  u 

l_l    OJ  •<— 

01  CO  -l-l 


in  T3 

.1-    Ol 

E    C 

O) 

I/)    •!- 

•i-    in 

0J 

■t-1   T3 


T3 
in    oi 


u 
ro 
S- 
O. 


c 
in    C7) 


Ol  ' 
C  T3 


r-  (0  T3  T3 


4-1  T3 

U    Ol    C 
Ol  .O    ro 


i—  ra 
Ol 

Ol  T3 

J-  01 


a. 


j  r- 


01 
X         u 

o        c 
-^         ro 

U  T" 

■X  Q. 

E 
O 


a;  in 

O) 

t-  _J 

o  a. 

oi  < 


•    Ol 

-o  u 

01  c 
■f-i  o 
u   u 

3 

TTJ  i- 

C  ro 

O  01 

u  >, 

■a 
ai  o 

J3    O 

T3 

I—  T3 
3  C 
O  ro 
a 

m  c 
O 
in  s- 
C  01 
ro  i— 

r—  Ol 
Q.O 


•^      Q.  T- 


10      S- 

Ol  "O    Ol 

emu 

4-1    Ol     C 
*-  O) 

o  >,  c 

4-1     Ol 

>>•■- 

Pr-     i. 
r-      <TJ     O 

r—      3   •!- 

•^  cr  s- 

£i  at 

ro  c  >*- 

•r-  o    c 

>  •«-  •>- 

4-1 
U    O  "O 

•i-  r  oj 

E  s-  in 

O  4-1  3 

c  in 

O  C  in 

U  O  ro 

our 


Q. 
O 
O 


i—  01 
Ol  -C 
Ol    4-1 


cu 


Ol 

o)  m 
l-   in 


c 
o 

4->        . 

C    Ol 

«C    4-1 

rO 
C    3 

ra  a- 

i/i  ii  win 

T3    3 
>*-    ra  nr- 

O     C  -r- 


+->     > 

u 

D1CT3  T3 

C    Ol  r—  C    C  _rz  (_) 

•i-    O)  01  ro    O  U  U 

4-1    C  -r-  •.-  Ol    01  ra 

U   •>-    4-    r—    4J    -C     S_ 

01  4-i  01    ro  4-)         3 

i—    C    ro    C    U  ro  O 

Ol    O 

in  cj 


>1 

i —  in 
C3--I- 
Q. 

3  01 
in    c 

t-  r— 
0J  01 
4->    Q. 

ro  -r- 
5    CL 


>,<—    ro    s- 

4—   f—  0J 

i-  -i-     -  a. 

4-1    Q.   C 
in  i/)    ro    Ol 

3  r—      C 

O-T- 
O) 

4-1  O    01    ro 
O  ^4-1 

C    C   4-1    in 


O    O) 

i—  C  I 
O  I 
OJ  i—  : 
J=   rO  M 

4-1 

in 


0J    4-1 

E    ro 

■r-      01 
4-1  4- 


ro  ro 

3  4-1 

ro  C 

i—  ro 


O)  t- 

o 


Ol  4-1 
O    ro 

-a  sz 

T3 

C  in 
ro  T3 

c 

I—  0) 
i—  E 
ra    E 

o 
u 


in    OJ   0J   in 
4-i    in   O) 
in    c    s_  r — 


T3  OJ 

0J  O) 

C  O) 

•r-  3 

ro  i/) 


O  ro 
Q.-C 
m  u 
0J    0J 

1-    J- 


r—  k 

Oi  ro 

C  0J  • 

c  >> 

o 


4-1    O    U  4- 


•!-<♦-.,-         in  j^  o    3 


4-1 

U  0J 

0J  o 

4->  C 

O  ro 

'-  s- 

O.  3 


ro  ■-- 

3    4-1 

T3    ro 


S. 
Ol    ra 
CL  0J 

-T3 
T3    oi 


-C    C    3    i- 


4-1  -i- 

3  C 

o 

T3  •!- 

Ol  l— 

C  i— 

i-  -I- 

Oi  E 
o 

c  o 

O  i-C 

<_)  </► 


O    0J 

t    4-1 

a)*— 
o 

4-1      C 


01 

CL  <_> 

0  3 
-—  T3 

0J  C 

>  O 

01  (J 


ro    O) 
3   in 

O  T3 

r—     C 
I—     01 

ro    E 

E 

o  o 

4-1     U 
0J 

4-1  o; 


"O    ro 
OJ 

O  i— 

4-1     U 

0)3 
c  o 

■i-  Oi 

s_ 

3    O) 

o  c 

4-1  T- 

C  CL 

O  Ol 

t-J  Ol 


4J     QJ    .Q   -r- 


OJ 


rO 
Ol 

'_    (_ 

^:  o 


c    S_  T-  ,— 


(O    OJ 
>—    X 

a.  oi 


3    ■!- 

cr  cl 
OJ    in 


cu      - 

C    OJ  • 

■i-  i-  in 

.—    3  Ol 

OJ    4-1  4-1 

CL  ro  3 

<-    01  o 

CL4-  t. 


ra 


OJ  T3    ro  4-)    C 

r  ci  co 

4-i  ro        i—  ro  •■- 

s_  r—    oi  i.    in 

0  £1       ■  •<-    S-  S-    3 
Z  4-1    OJ    CL---  ro  i— 

ai  4-1   m  4-J   i   u 

01  C    3  C  C 

-C    OJ    O    ra    Ol  i—    o 

4-i  i—  or  ,—   u 

O    01  •!- 

en  s-   c  4-i  x:   cl  in 

c    oi    s-  4-i   in  -i- 

•<-  4->  o)  oj  x: 

4-i  mr  3  oi  i—  4-i 

u  oi  4-i  -a  4-i  •!- 

OJ    i-    i~  3    o    OJ 

i —    CO  O    i-  i —  -* 

OJ  Z     0>   r— 

in    Ol         "4-    O 
-C    OJ  "-    CL 
in    4-1   -C     3  >4-   I/) 

oi        4-i   err—   o  >— I 
•i—  in        ro  t-       lu 

O    4-1    00 

c  c 

ro  n-  OJ    OJ 

O  >   -C 

O  Ol   4-1 
4->   in 

—  >>  m 

OJ    OJ  i—    01 

en  s-  oi  o 

ro    i-  -*  T3 
E   ro  ■<- 

ro    in    ro  ^  < —  •• 

ro    C    ro  T3          C  4-> 

C    J-    01         r-    3  m 

ro    OJ    i-  4-1  P-  O 

4-1           C           01  U 
OJ  r—   in   ra    C  -C 
£    (1    U    U    UPTJ 

4-1 

-o    >,■< 

4-1     OJ 


CD 

^C 

ro 

E 

in 

OJ 

in 

i — 

S- 

-Q 

ro 

ro 

CD 

•  r— 

>l 

E. 

rg 

3 

> 

o 

en 

CD 


4-1  -r- 

c 

in  o 

•  r— 

3 

ro 

■•—> 

cn 

ro 

in    oi 

■i-    > 

10 

in  t- 

c 

>l4J 

o 

•r-  0) 

T3  (-1 

T3  C 

ro  O 


u 

OJ  in 
£1  in 
OJ 
5-  i— 
O 


HI     (.'r     C 

^:  s-  >  ™ 


4-1     OJ  -i- 
'4-    4-1 

OJ  OJ  u 
>  S-  03 
CL 


Ol 
in  T3 

J   eg  tj 
O    O    ro 
enre  a 


CD 


in  o 

c^.  r>.  ■!- 

c  ai   t-  r- 
oi  c  oi  ■— 

C    Ol  •■-  "4-  •>- 

OJ     IB£lr-T-     e 
C    E  OJ    3 

t-i   3  i-  cl  ero 

■C      OJ-r-    <    ID 


CD 


o 


o  ra  s_ 

C  01 

OJ 

in  4-1  ro 

3  01    OJ 

o  s- 


CD 


in 
ro  T3    O 

!_    4-1 
E    ro 

0  3  O 

1  Tjin 
a  or  cn  4-i  t-  lu  *>»• 


01 


.— i    ro 

LU 

I/)   >4- 

o 

Ol 

£1   TJ 
4-1     O 

o 

4-1    -C 

ro  ■•- 

.C    r— 
4-1      Ol 

m  -r- 

0)  I— 
4-1 

ro    OJ 

4-1    ^ 
LO    4-1 


2-10 


in 

01 

Csj   in 

cz 

c 

u 

.  a* 

aj 

01 

o 

c 

1-    E 

T3 

E 

JZ 

CL 

03 

3 

■a  c 

-*-> 

+-> 

in 

c 

C  i— 

OJ    03 

!- 

in 

a> 

ai 

3 

oo  **■ 

o  o 

-Q 

03 

OJ 

■o 

lt- 

S- 

-a 

in 

(— H 

1 

•i-  > 

■r-  LO 

□. 

c 

s- 

c 

O 

c 

in 

LU 

ID 

+j 

c 

^  >— 1 

<U 

«^- 

03 

!_ 

ai 

s- 

•o 

<C 

O0 

o  -a 

s- 

U  LU 

O 

r— 

3 

OJ 

C 

-c 

01 

i — 

_l 

+-> 

01   c 

01 

in  LO 

OJ 

T3 

jz 

o 

+-> 

.rz 

3 

a.    >>+J 

a 

1/3    03 

J= 

OJ 

Q. 

LU 

+J 

■1 — 

+J 

O 

<  +-> 

H- 

ai 

+-) 

■a  •(-> 

iy> 

•  r— 

S- 

-!-> 

o 

S- 

3  < 

03 

E 

o   in 

s- 

H- 

a. 

01 

o 

03 

-*-> 

o 

r— 

t- 

E 

+J    0) 

o 

U1    03 

o 

jz: 

z 

C 

Z 

01 

O    0) 

Q 

O 

■»-> 

z 

•f-    S- 

OJ 

-u 

•r— 

s- 

Q.+J    3 

c_>  T3 

a 

o 

j= 

at 

e 

ai 

01 

•  r— 

o- 

OJ 

C    5- 

OJ 

c 

•t-J 

■M 

o 

-C 

ro 

14- 

jz: 

a. 

O) 

.c 

O 

OJ 

-C 

O    OJ 

■u 

+-> 

c 

S- 

+-> 

ai 

C     i. 

+j 

■t-i 

I/)  1 — 

+J 

•r-  JZ. 
+->   -!-> 

CTl 

O 
+-> 

c 

s_ 

o 

s- 

"O 

-a  <jj 

c 

<3J 

T3  •!- 

c 

(J 

■r— 

o 

u 

Ol 

o 

03 

i-   JZ 

•  i — 

in 

t-    Q. 

o 

OJ  lt- 

T3 

C 

in 

<*- 

, 

in 
03 

1*- 

E 
1 

O  ■(-> 

(J 

Osl 

c 
o 

0)   in 

-a 

<*- 

Q.  O 
in 

O 

o 

^Z 

■(-> 

'1 — 

oj 

■(-> 

a 

u  c 

r-< 

Q. 

c  -a 

+-> 

C  .— -n 

U 

+-> 

•r- 

(. 

o 

i — 

!_ 

en 

03  -r- 

1 

in 

03    0) 

S- 

•i-  CM 

U 

in 

•  f— 

Q. 

o 

IX 

o 

■  »— 

CvJ 

0) 

-!->    -!-> 

o 

CSJ 

03 

c 

in 

in 

Q. 

0) 

Q. 

ai 

T3  -o 

S- 

in   03 

Q.-D     1 

o 

o 

Q. 

1 — 

Q. 

i- 

ai  ai 

0) 

E 

a. 

i—  CM 

_l 

•  r- 

a. 

i^ 

3 

jz> 

3 

o 

+J    c 

en 

m 

S-  -^ 

3 

OJ 

Q- 

+-> 

a. 

•»— 

in 

■r— 

"O 

l/l 

u_ 

in  •!- 

03 

-C 

ai  ■<-> 

in 

3   0)< 

03 

o 

o 

in 

OJ 

CD    03 

□.+-> 

-t->   in 

03<C 

r— 

<3> 

in 

•M 

r-l 

O) 

-•->  -l-> 

03    O) 

C33 

03 

3 

C33 

O) 

cz 

O 

o 

1 

c 

e 

o 

o 

3 

C 

•  a. 

>,  CX 

c 

c 

•  i — 

a 

c 

i-l 

•  1 — 

T3 

11    o 

-t-J 

+-> 

c 

•  (— 

T3  -^ 

_Q 

OJ 

•  f— 

•  r— 

T3 

-a 

0J 

J3    CJ 

O)  o 

"O 

OJ 

i- 

■a 

-a 

S- 

o 

in 

+J 

s- 

■>-> 

S- 

i- 

c 

S- 

■»->  in 

T3 

s- 

t- 

0J 

+j 

•  i— 

C 

03 

O 

"O    in 

a> 

cu 

•r-  OO 

03 

o      • 

OJ 

c 

0J 

03      • 

Ol 

at 

ai 

C 

r-     03 

4- 

n- 

-i^  (— 1 

ai 

C   CSJ 

-t-> 

o 

C3) 

oi-o 

ai 

01 

s- 

E 

01 

3 

aj 

ai 

C  LU 

OJ 

U 

•r- 

OJ 

OJ    OJ 

s_ 

=3 

0J 

E 

s- 

in 

O    in 

S- 

i- 

•^  OO 

t- 

in  csj 

3 

■1-) 

c 

E_ 

c 

S.   +J 

T3 

■■4- 

o 

'r- 

3  c 

S- 

•r— 

X3 

03 

o 

03 

o 

■(-> 

•r— 

o 

c 

-4-> 

o 

aj 

01 

■a  +-> 

+j 

CSJ 

C 

+-> 

in 

+-> 

c 

+J  c 

e 

01 

3 

03 

c 

a> 

+J    T~ 

in 

in 

><- 

s- 

c 

OJ 

o 

^ 

-!-> 

c 

03 

c 

0) 

> 

cx 

c 

j= 

at 

> 

•1-  -(-) 

03 

03 

CT>  03 

01 

OJ 

>  c 

u 

O 

S- 

OJ 

^Z 

oj  in 

+-> 

E 

•r- 

<: 

a> 

in 

E 

•  (— 

(0 

m 

OJ 

c  s- 

T3 

E 

•i-    o 

Q. 

0J 

E 

u 

E  -r- 

in 

E 

+-> 

+j 

<C 

E 

+-> 

"a  o 

i — 

i — 

•r-  Q 

r— 

E 

■(->    T- 

O) 

in 

J3 

E 

TJ 

3 

E 

OJ 

o 

03 

in 

+j 

u 

o 

03 

C  ■!- 

Q_ 

Q. 

c 

•  r— 

O 

m  +-> 

JO 

<= 

i — 

o 

aj 

CO 

o  s- 

3 

<J 

C 

"O 

•  r- 

s: 

<J 

c 

03   >4- 

S-    OJ 

3 

o 

C    (J 

03 

3 

u 

■(-> 

U    OJ 

t- 

S- 

S- 

s- 

•r— 

.    M 

«s 

at  ^ 

S-    OJ 

■a 

s- 

O 

o 

>> 

11- 

c 

s- 

0) 

03 

3 

+-> 

s- 

cu 

T3    U 

C 

O 

U  •(-> 

■!-> 

S- 

oj  lo 

i — 

I— 

u 

c 

i-  •<- 

OJ 

3 

+J 

3 

i- 

3 

+-> 

a*  ai 

03 

in 

c 

r— 

3 

■t-> 

3 

E 

3 

r— 

3    3 

o 

o 

i — 

"O 

o 

3 

o 

r— 

in   o_ 

i — 

i — 

o  c 

0J 

o 

r—     C 

O 

l«- 

O 

O 

in 

03 

o  cx 

'-J 

>■ 

<t 

LU 

■t-> 

CO 

>-  <c 

3    in 

Q- 

< 

U  "l- 

3 

>- 

<  -r- 

3 

O 

t— 

>- 

r- 

O0 

>-  < 

o 


o 

CL. 

oo 

LU 

ac 

a 

z 

<E 
oo 


O 
c_) 


CJ 


CO 


+J 

S- 

o 
a. 

Q. 


i- 

01 

l(- 

3 

CT 

<t 

in 

■a 

s_ 

o» 

3 

T3 

LU 

OJ 

jz: 

4-) 

lt- 

o 

c 

o 

■!-> 

03 

cz 

E      ■ 

03    OJ 

+->    > 

C     ••- 

O    ■!-> 

U    03 

c 

.—    S- 

•r-     CO 

o  -u 

jz:  <t 

■i-> 

•>-    C 

3  s- 

01 

4-> 

T3  jz: 

in 

OJ   -tJ 

O) 

C    i- 

3 

s-  o 

OJ  z 

c 

u 

03 

c  ai 

O 

O  JZ 

•-> 

o  +J 

3 

o 

3 

S- 

in 

3 

01 

■o 

O 

■t-> 

S. 

in 

-C 

0J 

03 

+-> 

3 

3 

!- 

"O 

T3 

O 

c 

OJ 

LU 

Q. 

a. 

03 

03 

01 

3 

"O 

E 

J3 

O0 

Ol 

4-> 

in 

3 

o 

■(-> 

c 

<^- 

•  r- 

01 

OJ 

OJ 

+J 

-Q 

J^ 

t 

03 

03 

3 

c 

O 

+J 

<_> 

4-> 

U 

1 — 

+-> 

O 

I"" 

,r" 

T3 

Q. 

•  f— 

in 

i — 

in 

Q. 

OJ 

3 

o 

O 

1 — 

t= 

■o 

3 

i — 

CT 

03 

•r— 

c 

t- 

C 

Ol 

o 

03 

a; 

S- 

-Q 

01 

> 

o 

t- 

>> 

o 

14- 

i- 

a> 

U1 

o 

01 

-£= 

f— 1 

S- 

Q.+-> 

■o 

>» 

in 

in 

JZ 

r^ 

•  f— 

OJ 

r^ 

> 

JZ 

•  r- 

+•> 

•r— 

u 

a. 

03 

*-> 

3 

1 

3 

03 

C 

E 

lt> 

!- 

3 

CSJ 

OJ 

o 

1— 1 

O 

-t-1 

3T 

+-> 

CJ~> 

< 

03 

en 

<s. 

c 

jz: 

i-H 

c 

T3  O. 

03 

+j 

s- 

OJ    OJ 

jz: 

c 

O) 

-!->    I— 

m 

in 

■(— 

x; 

in  j3 

< 

OJ 

+-> 

OJ    03 

u 

+J 

1- 

J- 

+J   ^ 

s: 

03 

aj 

o 

c 

u 

4- 

z 

OJ     •>- 

■!-> 

•  f— 

•  r— 

J3    i~ 

s- 

■o 

3 

0) 

T3 

3 

c 

o-  jz: 

+->     CZ 

CO 

1— 1 

■a: 

+-> 

•r-    3 

■!-> 
U 
03 


O 
JZ) 
OJ 

-o 

OJ 

c 
1- 

OJ 

u 

c 
o 
<_> 


OJ 

> 

OJ 

c 
s- 

OJ 


t— 

s_ 

r— 

OJ 

03 

>+- 

+-> 

3 

3 

o- 

O 

<: 

JZ 

+-> 

in 

•r- 

T3 

3 

s- 

03 

"O 

3 

OJ 

TJ 

in 

LU 

O 

Q. 

OJ 

Q. 

jz: 

O 

+J 

cn 

o 

c 

+-> 

■  i— 

c 

01 

•1— 

s- 

01 

J= 

+-> 

5- 

O 

z 

OJ 

S- 

jz: 

<D 

+-> 

, 

in   in 

•  i— 

+J   E 

3 

S-    OJ 

O  i— 

■!-> 

Q.  J3 

i — 

Q.  O 

OJ 

3    i- 

3 

OO    Q. 

Q. 

c 

Q. 

o 

in 

OJ 

4-> 

JZ 

S- 

4-> 

<D 

jQ 

in 

r— 

OJ 

3 

> 

O 

Ol 

E 

f— 

o 

Ol 

t— 

CD 

c 

jz: 

03 

+j 

cz 

•r— 

OJ 

3 

JZ 

u 

TJ 

3 

OJ 

GQ 

C 

5_ 

>v 

01 

t— 

u 

r— 

c 

OJ 

o 

OO 

c_> 

CO 


r*. 

in 

CO 

03 

a> 

X 

i-H 

OJ 

h- 

•3- 

E 

c 

3 

u 

-^ 

(_ 

10 

03 

o 

s: 

>- 

s- 

OJ 

^c 

OJ 
OJ 
Q. 


2-11 


M 

4-1 

73 

u 

«3- 

Ul 

c 

Ol 

-c 

>iT3 

H 

c 

1) 

r— 

*J 

oil— 

U 

u 

1 

s- 

> 

r^ 

3 

CZ    S- 

«J 

ui 

CM 

OJ 

Oj 

O 

u 

O) 

■  r-    ro 

73 

c 

c 

r~- 

cz 

'J 

S- 

*J 

c 

C  •— 

•J 

a 

a 

73 

c 

11 

4-> 

*-> 

•r— 

S-    3 

in 

•r— 

a. 

m 

i— 

o 

-C 

c 

•^ 

■a 

<u  u 

4-1 

Ul 

4-> 

a. 

u 

-J 

o 

t- 

c. 

u  ••- 

1/1 

u 

01 

c 

u 

J 

TO 

C    *J 

— 

u 

fc. 

01 

>i 

(_ 

c 

1 

a> 

O    S- 

_l 

«J 

E 

u 

3 

•  r- 

Ol 

q 

0) 

CJ    TO 

CC 

1/ 

Ol 

E 

e 

a 

4-) 

4-- 

$- 

Q-<£ 

-3 

c 

o 

Ol 

>> 

c 

o 

o-> 

<c 

*j 

<_) 

CD 

a 

E 

Ol 

CM 

l£>       - 

01 

C 

31 

•^ 

Ol 

-fi 

CM 

>> 

^z 

a 

c 

■  <— 

B 

4J 

i_ 

3 

s-   c 

*J 

■>-> 

0> 

4-1 

•  #— 

u 

o 

S_ 

01  o 

VI 

*-> 

c 

^3 

OJ 

ai 

3. 

01 

♦j  e 

c 

e 

t- 

4-1 

o 

i- 

«J 

c 

1/1 

4-1              . 

+j  •<- 

0 

o 

m 

•  f— 

U 

73 

a 

•*— 

OJ 

•"->        >1 

0)    4-1 

Q.14- 

i- 

31 

t. 

c 

t 

0)    c 

—J   in 

— > 

3 

11 

J 

i — 

OJ 

Q. 

s_ 

_l    o 

0) 

73 

t- 

i — 

S- 

Ol 

1/ 

E 

O  *J 

*J 

u 

o 

•r- 

u 

u 

JZ 

O   ■!- 

*J 

Ul 

c 

11 

4-1 

Q.l/1 

L. 

c 

4-1 

4->    4-> 

t— 

•  t— 

Ul 

l/l 

—i 

■  r- 

o 

1/1 

W    TO 

a 

1 — 

73 

in 

UJ 

4- 

u 

a 

in    Ol 

0)    s- 

£ 

1) 

01 

I — 

cyi 

4-1 

Ol    4-> 

ul    o 

3 

11 

i — 

</) 

•  »— 

73 

4-> 

1/1 

c 

Q.-C 

CL 

c 

O 

•»-> 

CZ 

c 

L. 

C  i— 

O    5- 

4-1 

o 

li- 

73 

Ol 

3j 

O    TO 

CL   3 

(. 

Q. 

Ol 

ra 

E 

4- 

Q.  5- 

in    O 

O 

c 

od 

</> 

c 

s- 

Ol 

E 

OJ 

m   o 

o>  >, 

4- 

3 

-* 

i 

Ol 

*J 

a 

■n 

o 

s_ 

Ol 

s- 

o 

73 

00 

t- 

C 

u 

c-   c- 

c 

V) 

73 

OJ 

r^ 

T3 

•v 

O 

Qj 

3 

Ol  -r- 

OJ 

. — 

Ol 

C 

sz 

OL 

c 

l/l 

01    O 

JS 

i- 

01 

4-1 

-C 

73 

4J 

i/l 

3 

73 

^:   >> 

+->   73 

3 

m 

TO 

c 

4-1 

Ol 

o 

11 

4-> 

01 

73 

a 

01 

r^ 

•4- 

'^ 

>> 

c 

O    m 

01 

i — 

>4- 

E 

o 

H 

o 

1 

a, 

O  i- 

+j  •>- 

u 

o 

O 

E 

4-J 

1 

>> 

^~ 

o 

4-> 

to 

o 

o 

Zn 

ea 

u 

r— 

+-> 

•> 

in 

T3 

t.  s- 

s- 

o 

c 

c_> 

s- 

1*. 

c 

Q. 

ui 

i—i 

S-    Ol 

01 

Q.+J 

o 

01 

X 

u 

l/l 

Ol 

OJ 

i 

c 

01    l/l 

■4-      Ul 

•r- 

c 

4- 

73 

•r« 

3) 

(/) 

> 

cn 

c 

<4-    ■!— 

C            01    01 

cn 

l/l 

4-> 

0) 

Ol 

C 

73 

S- 

i — 

c 

|W 

[^ 

TO 

Ol    TO 

•.-            !-     3 

- 

■r- 

73 

4-> 

s_ 

73 

C 

11 

r- 

o 

T) 

"C 

'-    i- 

I —                     W 

■  *— 

u 

4-1 

CU 

E 

o 

Q. 

> 

4-> 

i—         0)    in 

73 

>, 

O 

•r- 

Ol 

» 

CL 

11 

</) 

c 

01    l/l 

0)            in  •»- 

t- 

u 

r-~ 

S_ 

l/l 

a") 

Cl 

c 

01 

-^ 

Ol 

3 

1/1    Ol 

>-            TO 

m 

•r- 

3 

TO 

r— 1 

< 

C 

TO 

(. 

u 

E 

TO    3 

Ol    01 

Ol 

1 

73 

Ol 

1 

4-1 

o 

E 

>. 

0)    l/l 

r—    -CZ 

OJ 

O 

e 

o 

1 — 

zn 

c 

•^ 

M— 

c 

f^ 

o 

o 

i—    l/l 

I            Q-    4-1 

S- 

a. 

73 

4-1 

a. 

r»» 

•>- 

5 

o 

1— < 

-Q  <_) 

ce 

Q.    ■!- 

TO 

Ol 

c 

01 

•F" 

C 

73 

•*— 

i. 

r— 

TO 

01 

Ol 

D- 

01 

!_ 

a. 

. 

00 

0)  T3 

r^     . 

jC 

0) 

>> 

4-> 

4-> 

o 

Ol    o 

o 

c 

4->      E 

4-> 

Ol 

4->    -r- 

Ol     4-> 

c 

i. 

—1      Ifl 

o 

TO 

Ol 

•r- 

O    4-> 

+j 

0) 

+J 

•^ 

U 

I— 

i/i 

c 

in    TO 

o 

TO 

Ol    S- 

Q. 

S- 

m    o 

Q.   3 

c: 

o 

c 

o   t- 

Q.   3 

O) 

•  r- 

l/l    O 

C 

Ol    >, 

■  p- 

>. 

S- 

T3 

4-> 

c 

J- 

»^- 

OJ    •!- 

TO 

r— 

J3 

Ol 

•  i— 

+->  73 

Ol 

JO 

Ol 

Ol 

s- 

TO 

O    m 

4V> 

•r— 

4->  •■- 

O 

1/1 

i — 

S- 

TO 

(_» 

4-> 

0) 

i-    '- 

r^ 

c 

S- 

c 

OJ 

TO 

01 

o 

s_ 

>♦—    1/1 

C_> 

E 

14- 

01 

Ol    Ol 

E 

3 

i.    3 

Ol 

o 

4-> 

l/l 

r^ 

u 

s- 

c 

Ol    Ul 

r— 

o 

•  ^ 

1/1     •!- 

Ol 

s_ 

Q. 

4-> 

TO 

N 

3 

a. 

t. 

Ol    01 

TO 

o 

3 

TO 

i —   J= 

7E 

>- 

l/l 

IE 

Cl.    4-> 

o 

c_) 


UJ 

z 
o 

a. 

00 


O0 


o 
o 


<J 


CO 

a. 


Ul 

71 

X 

OJ 

1^ 

. 

SI 

r~^ 

U 

ro 

3 

cn 

A 

rH 

l/l 

^ 

« 

'J 

un 

'_ 

-C 

OJ 

u 

a 

b 

Oj 

73 

b 

Zi 

ll 

T3 

01 

4-) 

■ — 

J3 

c 

3 

ai 

O 

Ol   O 

E 

0)    J 

73 

C   4-1 

C    4-1 

-C 

C 

■  1— 

•r-     ra 

4->        - 

TO 

4-i   in 

TO 

0) 

TO    OJ 

Q-4->   73 

C    3 

>>73    in 

0  > 

E    C    OJ 

3    C 

J3 

C    Ol 

OJ 

U  1— 

3    O   73 

t-    Ol 

TO    !- 

■~ 

TO 

Q.  <J  ■•- 

> 

73 

•  r— 

■r— 

73    > 

> 

O    Ol 

Ol 

in  14- 

n- 

Ol 

4->    73     O 

4->      S_ 

4-> 

c 

73   ^ 

TO    C    i- 

73 

O   73 

OJ 

3    U 

TO    Q. 

in  >4- 

u 

■r-      Ol 

x: 

1-    O 

f^ 

Ol    o 

■  1— 

4->   m 

1— 

4->  1— 

O      -  01 

> 

73 

TO    3 

X   J3 

S-  •—   J3 

•—    1/1 

C 

4-1    TO 

01 

4-1    O 

TO    in 

•i — 

m   u 

r— 

C    >-  73 

>    O 

1 

73 

C  r— 

O    4->    I— 

r— 

Ol 

Q.  5- 

Ol 

TO    TO 

U    C     3 

^ 

•^ 

E    Ol 

Ul 

O    O 

O  I— 

3    4-1 

l/l 

i/i    m 

r-   ur 

O    TO 

^ 

Q.  TO 

OJ 

J»i  4-1 

i—         i/i 

r«-  *r- 

ro 

Ol 

s- 

c   c 

■r-       * 

J3   4-> 

u 

4-1   33 

73 

■r-    TO 

Q.  c   s- 

C 

i — 

TO 

73 

£   3 

1/1   O   01 

Ol    Ol 

TO  1— 

—  s 

4->    4-1 

, — 

in 

^    4->     O 

o  o 

r^ 

1—  73 

4-1 

•i-    C    Q. 

E    O. 

73 

1—    01 

0 

■    E 

O    Ol 

11 

E 

•1—   in 

C 

Ol  Ol 

>    >l 

i-    OJ 

Ul 

Q.  in 

C     4-1 

Ol    Ol   J3 

J3 

1/1   01 

OJ 

•1—   in 

J3    t-   73 

73   4-> 

TO 

t_ 

(. 

"O   >, 

•^    Q.   C 

C 

f—    73 

73 

TO    in 

5-            TO 

TO    C= 

*- 

■1-  73 

01 

CJ  i—   +J 

Ol 

fr- 

O    TO 

Ul 

r—     01 

ui  i —  oo 

-   > 

c 

in    5- 

Ol  >P- 

l/l     T- 

IZ 

4-> 

O 

•r"  "^ 

73  ca- 

C  C3 

s 

(V.     O 

■^ 

E  4-1 

ui 

o 

o 

E    C 

4-1 

c 

>!           T3 

•  »— 

73 

Ol 

73 

>l  Ol 

r—      U      Ol 

4-> 

4-J      Ol 

4-1 

s_ 

Ol  ■■-   s- 

TO    i/> 

OJ 

in    l. 

Ul 

Ol    Ol 

4->    14-     TO 

4->      E 

c 

>  TO 

>   J3 

TO  •<-    Q. 

Ol    Ol 

■f— 

in 

Q. 

4-> 

3    U    Ol 

4-> 

^ 

in 

E 

in 

O-  0)    5- 

Cl  i/i 

01 

C    01 

3 

•r-     t. 

Ol    Q.  Q.  E    >>  CI- 

O ••- 

Q. 

O 

TS    in 

3    in 

•r— 

•1-    4-> 

Ol    14- 

TO     1       Ol 

Q- 

Q-4-> 

4-1 

1— 

01   -Q 

l/l 

u  1— 

ra 

J3  73 

r— 

4->   4-> 

-   C 

OJ 

Ol  ■»- 

TO    Ol 

O 

O   -r-    73 

l/l    o 

£ 

4-1   u 

» — 

4->  in 

b 

C    in  «— 

t  •«- 

4-> 

0)    TO 

0 

3 

4-1 

3 

Ol    4-> 

73  4- 

\- 

4-1 

C 

C            i/l    •-   O 

4-1      TO 

4_> 

4-> 

C    Ol 

O 

•i—            Ol    l/l   -CZ 

S-    U 

3 

^   r— 

c 

Ol    J3 

U 

—         o   c   in 

TO  •!- 

-tr 

TO    TO 

0 

E 

1 

—           73     O 

3    C 

in 

01    C 

u 

4-1    73 

<u 

01               -i-    in 

O-   3 

^  »r- 

I-  (— 

4-> 

>-            1/1    4->     C 

73    E 

_l 

E 

OJ 

TO     3 

O 

i—i    TO    TO 

TO    E 

a. 

Ol    t- 

t- 

Q-   O 

E 

UJ   •*->  <— 

Ol    O 

<c 

sz   01 

■r— 

Ol   J= 

OJ 

3E         oo    in    Q.J3    (->  <C 

4-1    4-1 

n- 

73    in 

-_ 

>l 

3 

73 

Ul            O 

O 

<_) 

C 

Ul 

11 

73           >4- 

Z£ 

01 

c       ■ 

Ul 

TO 

4-1 

fc. 

i- 

aj 

i- 

01     Ul 

r— 

s- 

TO 

TO            C 

U 

0 

01.— 

r— 

•* 

0 

Q- 

5    CZ    01 

73 

C 

E 

C  ^ 

•  r- 

E 

Q- 

E 

O 

73    O    > 

■4- 

O 

TO 

•r—  »r" 

>i  a. 

s_ 

>1 

O. 

O 

zz. 

LU  -i—   -r—   14—     OJ 

i. 

L. 

0) 

4-1     O. 

1 —    in 

TO 

4-J 

3 

U 

4-1     Ol   O    4-1 

3 

4-J 

a 

.a 

c  in 

a. 

1 — 

s- 

OO 

01    O                  TO 

Ul 

CZ 

c 

0 

Q.  s- 

TO 

TO 

4-1 

-£Z    3    Ul    C    3 

OJ 

0 

0 

(J    01 

3  0 

S- 

Q. 

r— 

O 

Ul 

4-1    5-  •>-    O    O- 

C 

4-1 

to 

4-J 

u 

in  t- 

O       - 

1 

. 

■  r— 

c 

O) 

4-J             -r-      Ol 

O 

Ul 

(J    TO 

■4-     E 

73 

Ul 

O 

4-J 

Ul     Ul     OJ      Ul    73 

•  r— 

14- 

73 

■I-   "4- 

73   1— 

01 

S- 

c 

Ul 

3 

Ul     C   r—     m     TO 

— 

Ul 

0 

<U 

•4-     S_ 

c:   to 

1—    4-1 

•  (— 

0 

•4- 

OJ 

O 

O    O    TO    3 

>r— 

c 

<U 

■1-    3 

TO    3 

1—     Ul 

sz 

Ul 

O 

0 

i. 

S-    U    C    U   4-1 

O 

0 

Ul 

c 

<_>   in 

c 

TO    >,+->       . 

TO 

73 

u         O   in    0 

U 

c 

Ol  J3 

-   TO 

E    m 

0) 

Ol 

Ul 

OJ 

TO  •—  -r-  T-     c 

14- 

cz 

s- 

>! 

a.  3 

4-1     E 

in 

S-    C 

S- 

4-1 

10 

> 

TO   +J  O 

O 

•r— 

OJ 

s_ 

Ul     l/l 

CZ 

i— 

O  •■- 

O 

1 4 

•r— 

Ol  •!—    TO            Ul 

> 

4-1 

1 

01  ai 

O    O 

14-  . — 

>> 

Ol 

LU 

4-J 

CZ     U     S-            -r- 

Ul 

Ul 

TO 

C 

Ol    73 

E    ui 

0  s- 

OJ 

4-1 

<4- 

l/l 

73 

•r-     0) 

C 

'1— 

CJ 

3 

4-1     C 

Q.   C 

4-J    4-J 

01  a. 

OJ 

14- 

c 

1 —    Q.  O    Ul    Ul 

O 

O 

•r-     TO 

•1-    O 

c 

u  -^ 

14- 

01 

b. 

OJ    Ul  Z    Olc — 

•  r— 

to 

OJ 

C_) 

in 

3  a. 

ul    O 

C    Q. 

TO 

aj 

a.            c  1— 

4-1 

1 — 1 

-CZ 

Ul 

O"  in 

•r-    O 

TO 

Ul 

J3 

Ul 

4-J 

•r-    1|-             •!-      Ol 

u 

LU 

4-1 

r^ 

73    Ol 

Ol    01 

S-    Ol 

4-1 

OJ 

, — 

Q.  O      .   ui    3J 

73 

1/1 

^ 

Ol    C 

s- 

in   to 

3    S- 

s- 

r— 

•  1— 

73 

Ul     Ul 

S- 

i. 

•f— 

01    •!- 

•» 

( — 

Ul    •!— 

0 

TO 

f— 

03  73    TO    O    Ol 

14- 

73 

ZC 

Z     Ul 

S-   73 

OJ  r- 

CZ   4-1 

14- 

01 

a. 

01 

JZ     11     OJ     -    4-J 

OJ 

in 

Ol    01 

i-  1 — 

■1-    CZ 

jC 

Q.-CZ 

4-1  73    S-    U    TO 

0) 

OJ 

C 

Ul 

0 

J  1- 

S-    TO 

OJ 

Ul 

3 

4-J 

Ol    TO            > 

! 

4-J 

TO 

.    t- 

0  -P" 

TO   4-1 

>! 

TO 

14- 

Ul 

Ol  Ol            S-  •«- 

a3 

73 

73 

X 

01    u 

Q.  TO 

J3    in 

4-1      01 

X 

O 

t- 

C    CZ    OJ    OJ    S- 

3 

3 

OJ 

0/ 

> 

C   4-J 

CZ 

■1-  -£Z 

01 

b. 

O 

■r-            >    >    Q. 

1 — 

CT 

Ul 

1— 

■1-    E 

TO    Ol 

O    ■!- 

r—    +-> 

1— 

c 

OJ 

■*- 

4-1        Ul     •>-     •!— 

O 

OJ 

3 

4-)    TO 

E   73  O 

•r— 

0 

4-J 

3  •!-   4-1    S_    C 

Ul 

T3 

01 

TO    Ol 

^"   73 

J3    5- 

01 

01 

•  r— 

73 

Ul 

O                    •!-                       O 

73 

01 

sz 

C    S- 

4-1    TO 

*^ 

TO    O 

c 

u 

Ul 

2 

4-> 

S-     C     Ul    4-1 

K- 

J3 

4-> 

i-    4-1 

C 

CO    3 

•r-  14- 

•  r— 

c 

Ul 

U 

O    C    TO    Ul 

O 

4J 

Ol     Ul 

Ol    01 

O 

—1 

Ul 

TO 

3 

cn 

TO 

S-  -r-     OJ             4-1 

O 

O 

(. 

4-1 

E    S- 

ui  -C 

•a 

Ul 

i. 

0 

c 

Q-  O    ui    ui    in   (j 

Ul 

C 

4-" 

0 

1—    4-> 

3    TO 

»—  i/i 

01 

O 

3 

Ul 

•^ 

E 

14—     Ul              Ol     Ol 

4-1 

14- 

cc    ui 

u  a. 

01 

.   *r- 

(. 

in 

•  (— 

4-J 

3    Ol  >  >4- 

u 

Ul 

ui 

Ol 

O    Ol 

Ol 

>1    I- 

u 

c 

73 

73 

CZ    U    C  1—  H- 

OJ 

■  — 

OJ 

Ul 

CZ    0173    i- 

u_ 

4-J     S- 

•  r— 

C 

C. 

01   m  •>-   to   01 

14— 

3 

01 

i.    s~ 

a. 

01 

•r-    TO 

OJ 

CZ 

■1— 

OJ 

>    •!-       I/I       > 

14- 

S- 

cr 

3 

01    TO 

>i 

c 

r—     (J 

CZ 

>, 

•^ 

E 

4-1 

•1—  73    Ul          1— 

QJ 

OJ 

•  «— 

CT 

JC.  1— 

r—    73 

1  "^ 

•  ^> 

■  pB 

+J 

73 

73 

01       0  -*  <— 

4-> 

c 

•r- 

4-1 

r—    r— 

ui   cz 

(_)     Ol 

r— 

•  r— 

4-1 

4-) 

5 

S-    S-    (J  •»- 

01 

73 

-CZ 

C 

s-  in 

TO    3 

r—      CZ 

TO  J3 

Ol 

r— 

c 

C 

73 

Ul    01    U    O    CD- -C 

s 

CJ 

SZ 

O  rH 

U    O 

01    TO 

<»— 

OJ 

C3- 

r- 

01 

O 

CZ 

•f-  SZ           —    Ul 

4-1 

73 

aj 

u 

z 

■1-  J3 

!-  r— 

73 

4-J 

•  r— 

-Q 

•  f— 

u 

3 

4-1    5-   J3 

c 

4-J 

01 

01 

14-  l/l 

i-  a.  4-1 1— 

O 

a. 

TO 

s- 

u 

O 

C    5-    O          1— 

14- 

3 

4-1 

Ol  -C 

•r- 

TO 

Ul    3 

U 

r— 

0) 

•  f— 

Ul 

E. 

O     3   14-   1 —  -.- 

O 

O 

CZ 

c 

^Z    4-1 

l-l 

-Q    >i 

Ol    O 

r— 

o> 

r— 

c 

li- 

CZ 

a 

•r-  U-            TOO 

c. 

0 

CZ 

c 

4-1 

01        ■ 

0 

4-1  -CZ 

TO 

-C 

^ 

eu 

D 

4->              Ul     3 

C 

31 

■r~ 

0 

TO 

c. 

a.  in 

0  c 

Ul 

<_> 

4-> 

Ol 

0) 

73  J3 

1 — 

TO             Ol     CZ  f— 

a 

4-> 

•r— 

3Z 

Ul     0 

Ul     Ol 

O    0) 

c 

c 

3 

i. 

73 

U       .    3    TO    TO 

•  r- 

i. 

(J 

4-J     U 

4-1    14- 

(J 

0  01 

J   m 

OJ 

Ul 

r— 

Ul 

73 

•  ^ 

—    S-    O-  E  •-- 

Ul 

O 

3 

TO  •-- 

S- 

73    i. 

-  c 

O   01 

r— 

01 

c. 

c 

>r— 

U 

4-> 

14-      Ol   ■!-              4-> 

Ul 

t- 

S-   !4- 

3: 

O    in 

f—     3 

O   ■!- 

73    Ol 

r— 

Ul 

f— 

•^ 

O 

C 

•1-14-    CZ    01  CZ 

3 

t- 

4-> 

O    '1- 

Q.  C 

3    O 

CM   4-1 

4-1    TO 

OJ 

0 

3 

4-1 

l-O 

i. 

0) 

4-J  -r-    J3     C     CD 

u 

OJ 

Ul 

*J    u 

>i 

Q-  TO 

O    Ul 

c 

3    E 

M 

a. 

CT 

(. 

' — 1 

73 

4-1 

Ul    3    U  -i-  4-1 

Ul 

4-1 

c 

Ul    01 

O 

3  •— 

SZ    Ol 

0  0 

-C    TO 

TO 

a. 

Ol 

TO 

LU 

5^ 

O 

3     O"    Ol     Ul     O 

■  1— 

73 

0 

OJ    Q. 

Q£ 

ul    Q.OO    l- 

4-1     U 

Ul  73 

3Z 

0 

t 

SI 

00 

XI 

Q.-'-Xt   4-1    3    Q.Q 

J 

CJ 

s-   ui 

2-12 


Cn 

c 

•1— 

■a 

5- 

10 

O) 

01 

s_ 

r-H 

<M       . 

>» 

S-    C 

0)    o 

4->     E 

+->  -r- 

0J    4-> 

_l    in 

01 

O   4-> 

4-> 

in    (0 

0J    s- 

w  o 

c 

o  s- 

Q.  3 

in    O 

a>  >> 

c. 

i. 

c 

01 

0)    ■!- 

e 

£ 

4->  73 

01 

01 

jz 

O    in 

c 

+->  •!- 

>) 

OJ 

01 

<0 

S- 

3 

■"J 

in 

0> 

in 

ai 

i/i 

•  i — 

Ol 

<0 

73 

0) 

01 

2 

i — 

JZ 

'"D 

Q- 

+-> 

c 

•r" 

-a 

s- 

10 

en 
a) 

t- 

lo 
ld 

c 
at 


i 
a. 


CD 

o 

+J 

+-> 

</> 

Q 

cd 

c. 

LT) 

o 

c 

o 

fc. 

a.  3 

in 

o 

0) 

>, 

s. 

c 

0) 

•  f— 

JZ 

4-) 

■a 

CD 

o 

U1 

4J 

tr- 

10 

5- 

S- 

o> 

it- 

Ul 

ai 

01 

s. 

13 

1/1 

CD 

in 

in 

to 

0) 

o> 

O)  i—  .C 


+J 

3 

at 

to 

o 

73 

r— 

1/1 

3 

o 

S- 

u 

Ol 

u 

5- 

a> 

jC 
4-> 

<31 

O- 

c 

o 

t- 

-!-> 

■13 

o 

in     . 

n- 

C 

•r-    s- 

o 

X  0) 

73 

•r— 

0)   <4- 

Ol 

4-> 

ir 

01 

■1"" 

X    3 

c 

in 

•i-    CT 

O 

in  <c 

CD 
SZ 

a. 
a. 

3    </> 

4-> 

o 

O  73 

jz  s- 

O) 

en 

in   (0 

c 

c     • 

3 

•  r- 

•1-   73 

^-n73 

-a 

■a  oi 

LD   LU 

s- 

S-   4-> 

ao 

10 

to  o 

en  a» 

en 

en  c 

r-H  -JZ 

s- 

01 

Ol 

■^4-> 

ai 

73 

S- 

C 

s-  in 

a)   in 

C 

4-> 

•r- 

•i-> 

in 

in   in 

to 

c 

3 

C    01 

O 

o  o 

X 

01 

73 

01    > 

c 

0£    5_ 

OI 

E 

1 — 

E  -r- 

to 

(_> 

1— 

E 

■a 

to 

E  +-> 

Q 

c  to 

<z 

o 

01 

CO 

O    to 

■  1— 

u 

+j 

u  c 

U1 

o 

!_ 

_J 

10    0) 

4->    c 

1 

3 

c 

<x. 

S-    Ol 
3   4-> 

t0  -r- 

o 

in 

O  f— 

LU 

Q  i— 

3 

>■ 

r- 

zc 

>-  <C 

o 
o 


i/i 

UJ 

i/) 

z 
o 

Q. 
</1 

LU 
C£ 

O 

Z 

i/i 

p- 

2T 


O 


ce 

<: 


_ 

c         l/l 

CO 

JZ 

3 

1- 

cn 

in 

-a 

01              o> 

(J 

4-> 

t~ 

u 

3 

S- 

'I'- 

!_ 

01         +J    u 

1 

•    01 

CD 

•  r- 

en 

4-> 

3 

10  LO 

ja  t3  t-  s- 

+-> 

73    S-    C 

>4- 

E 

c 

r— 

J3 

ll 

N 

i — t 

C    fO    3  i— 

in 

Ol    10    O 

■r- 

o 

o 

3 

in 

S- 

f0  LU 

in    to    S-    O  i — 

!_ 

S_ 

3 

c 

r— 

U  P-. 

^    01 

01 

JC 

l/-> 

to         Q    in  •!- 

o 

f0   4->  73 

CT 

o 

•r—    in 

(J  -C 

-C 

01 

jz:   c        ^--  Q.3 

Q.U    dl< 

u 

S  r- 

s-    Ol 

•r-    +J 

-^ 

-C 

C- 

CD 

o              m 

0)    CD    in 

CD 

O  i— 

cn  cn 

5. 

4-> 

01 

JZ 

£Z  -r-       .    >, 

i-  •!->  IO 

m 

ZC  ■(- 

to  to 

01    E 

+J 

+J 

+J 

O    +->     OJ   r—   r— 

CL   O   J3  73  73 

3 

E 

T3    O 

ro 

■a 

to 

••-     U     C     Q.-r- 

CD 

^ 

b. 

C 

4->     03 

Ol    S_ 

-C 

c 

CD 

c 

cn  3    O   Q.  o 

in 

C    CL  01 

to 

10 

•    01 

(-1  73 

4-  1- 

+-> 

m 

c 

-, — 

111    L    N    3 

to 

Ol          J3 

3 

73    !- 

01 

(V. 

U_ 

cn 

(--•->         in    oi 

u 

Ol    OJ 

73 

»— 

Ol    01 

■4-     S- 

>> 

Ol 

Oi 

C 

s- 

■a 

in  +->         in 

1 

J3  JC  73 

LU 

CO 

in  jz 

il-   o 

10 

c 

4-  r— 

■I— 

01 

-C 

CD 

3    C  i—    i-    10 

+-> 

+->  >— 

•  f— 

in  3: 

to  <*- 

73 

o 

O    '1- 

l+- 

u 

+J 

10    O    3    0)    (J 

Ul 

+->            3 

CD 

U 

3 

O 

73 

E 

r"> 

•r— 

3 

C 

flj    U    to   *J     1 

!_ 

O    E    O 

JZ 

o 

<_> 

1—  >, 

4-1 

>» 

iH 

3 

E 

CD 

+J          H_    CD   +J 

o 

C    O  JZ 

4^ 

1/1 

10    fN. 

r—     f0 

c 

+J  ir> 

m 

cr 

in 

to  oi        3  in 

3 

t-    in 

•r-     10 

■r-     Q. 

S- 

01 

•r— 

i 

■=t 

to 

CD 

r—    E    in         t- 

10    >4- 

cn 

73     Ol 

o. 

01 

0) 

o  o 

«3" 

(_ 

Q.    to    Ol    Ol    O 

-t-1 

to            10 

C 

•r- 

in  i — 

l*- 

-Q 

T3 

in 

CL 

a   CC3 

o 

JZ    in    c 

•  (— 

m 

4->   I— 

r— 

■  r- 

01    c 

01 

C 

■  i— 

in         o  -i-> 

c 

i—    o 

+J 

CD 

O    CL 

tO  -r- 

3 

Ol 

^z   10 

en  to 

c 

T3    Ol    (J 

c  ^  •-- 

3 

4-> 

C    Q. 

3 

cr 

> 

+->  -C 

to 

l/l 

CD 

to 

i-    ^    r—      C         • 

in 

O   T-    4-> 

i — 

to 

3 

< 

to 

+-> 

a. 

E- 

-£Z 

to  +->   to   o    in 

•r— 

•I-     Q.    U 

r— 

U 

Ol    10 

■—  o 

JZ 

+J 

^ — > 

i — 

CD 

+J 

3        CO         to 

cn  in  •.- 

o 

'r— 

(- 

■r-  JZ 

in 

to   in 

Ol 

-SZ 

o  c        in  x 

0) 

0)          73 

O.T3 

10    s- 

3  3 

73 

73 

je:   in 

*j 

in 

+J 

i — 

LU    01    0J   +->    Ol 

C 

S-   r—     Ol 

C 

Ol 

s- 

r^ 

+->    Ol 

u 

C 

, — 

oi 

>  -C    (J  r- 

o 

■r-    s- 

•4- 

•f— 

1—    4-> 

3 

Ol 

t0 

3 

r— 

01 

01 

4-> 

•r- 

> 

01  •.-   +J    to 

N 

3    O  Q- 

o 

r—      10 

O  c^. 

> 

3 

O 

ai 

C 

s. 

X 

to 

Q. 

•  r— 

x;   cn        o.    - 

tO 

CO 

•i-    3  ZC    10 

•  f— 

73 

-C 

> 

•1-    T3 

S- 

-CZ 

U1 

•!-> 

+J         in    E    c 

+-i 

01    Ol 

73 

1-H 

Q. 

01 

4-> 

LU 

10 

•  r— 

Ol 

o 

CD 

+J 

to 

Ol    to  •.-    O 

i — 

4->      t-         . 

O 

LU 

in  73 

3 

to 

4-> 

>--.  -!-> 

u 

_C 

f— 

c 

C  J3               -r- 

3 

10    3  73 

O 

l^ 

c 

<~.  ■ — 

c 

0J 

10 

to 

CNJ    10 

c 

+J 

in 

■  <— 

5- 

■i—         in  i —  +J 

ro 

i—    4->      01 

JZ 

i—    IO 

E    to 

s- 

JZ 

4-> 

c 

1     u 

■r— 

i — 

a 

O) 

TJ    Ol  i—    U 

14- 

CL.      3    4-> 

•r— 

4-1 

•  r— 

o   > 

01 

+J 

10 

c. 

ro   o 

c 

CD 

-!-> 

S-  i—    S-  •!-    C 

t-  to 

, 

*- 

O   in 

S- 

4-> 

Ol 

01 

r— 

in 

CD 

CD 

c 

r— 

01    3    3    Q.  3 

m 

in          E 

CD 

to 

t— 

<*-  >1 

r— 

in 

4-> 

4-> 

OJ 

•r— 

CD 

U_ 

to  < 

v  o  ifl  t/n 

CD 

73  !4-  •.- 

^ 

s. 

i-   r— 

4->   <t 

m 

r— 

en  oi 

5 

•r-    ^      10 

C 

5-    O  4-> 

•t— 

CZ3 

O     01 

01   s- 

O 

c 

<: 

10    5- 

oo 

+J 

E 

C 

3     in     01  ' —  l4- 

o 

to         in 

—1 

■i-J  s 

E    OJ 

c 

s- 

o 

s- 

Q.  to 

1 — 1 

CD 

O 

i- 

cr       e  •<-  o 

u 

3    Ol    Ol 

01 

to 

O    Cl 

S- 

u 

•  1— 

c 

01 

\**/ 

LU  JD 

{_ 

s_ 

01 

<x.  to       o 

1 — 

73    E    s- 

JZ 

E    Q. 

u  o 

01 

+J 

c 

E 

in 

CO 

01  >*-  J= 

01    >,         /-v 

03 

LU    3    Ol 

4-> 

3 

t. 

JZ 

10 

10 

01 

+J  r- 

CZ 

1»- 

■I-) 

HI    !-  +1    S-    !.  CO 

r-  73 

73 

10 

t-      CL4-> 

0) 

f^ 

JZ 

Ol 

U  l— 

o 

•r— 

>> 

S- 

T3    CO    Ol    01    01 

01    O    C 

S- 

c 

c 

01 

%- 

c 

o 

4-> 

-C 

0)    Oi 

•r~ 

3 

+-> 

o 

S-          'i-  T3    > 

CD 

JZ    >    3 

o 

f0  <4-    to 

4->   73 

o 

•  1— 

s_ 

u 

3 

c 

s-   J 

0) 

-!-> 

CT 

CZ 

z 

to    in    to  »r-  *f— 

-£Z 

4-> 

(J 

JZ 

O    Ol 

to  c 

z 

r— 

0) 

i. 

o 

•  ^- 

^ 

-1-1 

u  <: 

3 

Ol 

3-i-   in   in  ct: 

4-> 

73    >, 

CD 

4-1 

n— 

3    to 

OJ 

73 

Ol 

c 

1/1 

a> 

o   >> 

3 

CD 

a 

CD 

in 

"O  jz;        c 

J-    C  i— 

E. 

in   u 

Ol 

Q. 

C 

CL 

•  r- 

3 

U   r- 

O 

C 

s-  o 

JZ 

O 

lu  i—  cn  o  o 

C 

O    10  4) 

E_ 

OJ 

4->          - 

JZ           10 

•  r- 

(0 

3 

Ol 

c  Q-o; 

C 

01 

4-1 

on 

cue 

■r— 

n-        c 

i — 

0) 

U   O 

c  c 

4->               O 

Q. 

X 

4-> 

73 

-C 

>> 

■<-  a. 

o 

cn 

CD 

0)            •!-              10 

>,  10 

to 

JZ 

C    4-) 

Ol    o 

c 

0) 

to 

r^ 

4-> 

to 

3 

X3 

(J 

(. 

•r— 

in 

x:     •  £-  o  i— 

O 

O    <J    (J 

U 

cn 

01 

E  •<- 

10            10 

>> 

, — 

JZ 

10 

'-i 

in   in 

Ol 

0) 

Q.-I-) 

ok 

+J  73    Ol  +->  — J 

■r— 

•r-    C  -r- 

•r— 

•  f— 

3    Ol 

01    4-> 

4-1           Q 

c 

<c 

4-> 

CO 

in 

•  r— 

in 

-(-> 

^2 

in 

s_ 

Ol    01 

i- 

L    014- 

S- 

-CZ 

cr-* 

U    to 

S- 

to 

01 

0) 

s- 

a 

u 

C 

ai 

o 

i- 

in    i.    c    in  JZ 

ro 

(0    3  •.- 

O 

0)    to 

IO    Ol 

o 

E 

10 

10 

en 

OO    0) 

a. 

CD 

CD 

i — 

a. 

01 

r—     O  T-  r-    +J 

CZ 

c  cr  c 

4-1 

-CZ 

in  4-> 

r—    S- 

Cl        —1 

T> 

r— 

<c 

o 

-a 

1— 1    4-> 

o 

s. 

i — 

i — 

a. 

■•-> 

01    c   cn-r-    3 

CD 

oi  oi  cn 

in 

U 

c 

Q.  u 

Q. 

3 

Ol 

Q. 

3 

LU    IO 

S- 

•  (— 

r— 

■r— 

3 

01 

oi  cn  c  to  o 

U 

u  s-  •.- 

•  r— 

3 

O    4-> 

CD    01 

3 

o 

Ol 

Q. 

•"O 

oo   3 

CU 

13 

LU  CD 

LO 

a. 

U_  -r-     0)   >*-  1/1 

in 

in  u-    in 

-C 

E 

U  '1- 

S-    S- 

1/1           LU 

ZC 

3 

u_ 

ZC 

o 

2-13 


03 

c 

*n 

01 

c 

c 

01 

*-> 

•»— 

i 

c 

4-> 

•  p- 

4-1 

•*— 

■  f— 

co 

03 

3 

E 

U) 

1- 

in 

U 

OJ 

0 

•  r— 

3 

•  , — 

'/1 

< 

4-1 

0/ 

CH 

T3 

01 

i 

XI 

u 

•  r— 

h- 

u 

XI 

01 

!_ 

E 

| 

01 

E 

3 

T3 

(/> 

10 

01 

a 

| 

a 

11 

01 

03 

I — 

01 

O 

XI 

u 

0> 

in 

-C 

C 

1 — 

in 

Q. 

01 

3 

«■> 

4J 

O 

•  ^ 

O 

O 

> 

r— 

j) 

i- 

u 

u 

J 

a. 

t- 

•  f— 

t-~ 

03 

Ol 

01 

3 

4- 

in 

0 

0L 

4-1 

•  r— 

a 

i- 

c. 

3 

3 

0 

T3 

4-> 

s- 

<0 

J 

IV 

3 

3 

43 

3 

in 

Q. 

01 

c 

i — 

«J 

O 

3 

03 

01 

x: 

!_ 

in 

03 

l/> 

u 

U 

0 

1 — 

4-> 

01 

«j 

01 

c 

S_ 

3 

03 

•  r— 

1 — 

^ 

x: 

4-1 

o 

3 

a 

4- 

O 

*-l 

•r— 

O 

01 

4-> 

o 

r— 

•r- 

«J 

•^ 

3 

4-1 

T3 

3 

u 

x: 

••-) 

<t 

lO 

10 

'/> 

C 

i — 

0 

4-> 

O 

Ul 

C 

/> 

(T3 

_J 

3 

J1 

4-1 

4-> 

c 

C 

•r— 

•  ^ 

E  O- 

Q.-U 

O 

<*- 

o 

(. 

E 

OJ 

E 

< 

•r- 

in 

i. 

0 

c 

•  r- 

01 

at 

-C 

Ol 

T3 

<c 

4-> 

Oi 

a. 

0 

4-1 

x: 

4_> 

e 

in 

4-1 

01 

•  f— 

•  ^ 

4-1 

J* 

11 

03 

in 

4-J 

u 

4-> 

</) 

c. 

(J 

c 

in 

Oi 

10 

li 

m 

c 

•  r— 

o 

o 

IB 

4-1 

aj 

m 

s- 

in 

01 

(0 

in 

az 

4-1 

■  f~ 

jC 

01 

•  r- 

in 

a; 

4-1 

> 

O 

a. 

in 

s 

(— 

u 

3 

IB 

-C 

"O 

Q. 

o 

01 

c 

3" 

4-1 

13 

IT) 

O. 

x: 

Ul 

03 

01 

Oi 

in 

;- 

O 

CD  4-1 

c 

01 

(. 

'_ 

0) 

c 

IT> 

c 

c 

O 

4-1 

in 

OJ 

U 

1) 

T3 

•  »— 

Ol 

«^- 

s_ 

•  r— 

10 

n 

4- 

CD 

;- 

.3 

3 

C 

03 

o 

4-1 

•  f— 

U 

01 

l_> 

3 

*J 

03 

00 

•  r— 

s- 

n- 

(0 

u 

'03 

C 

<C 

0 

4-> 

C_J 

■a 

10 

+J 

o 

C 

1— 

in 

m 

in 

< 

i- 

CD  4-1 

10 

m 

i- 

<c 

in 

(— 

m 

01 

s_ 

in 

3 

a. 

Ol 

01 

+->  <=c 

01 

c. 

o 

s. 

03 

4- 

LU 

-C 

l/l 

■  ^ 

D_ 

01 

01 

a. 

01 

4-1 

O) 

EUJ£ 

S- 

1/) 

Q. 

4-1 

in 

S- 

c 

x: 

s- 

4-> 

c 

*-> 

3 

(0 

*-> 

1 

•  r— 

<4- 

+-> 

01 

O 

c 

4-> 

03 

c 

in 

01 

c 

4-1 

I — < 

Q--l-> 

>> 

J 

c 

C 

0) 

x: 

03 

03 

03 

'+- 

x> 

0 

01 

Si 

E 

•o 

^ 

+J 

Ol 

OJ 

0 

Ol 

cn 

!_ 

E      - 

=r 

E 

c 

a. 

3 

J= 

«J 

c 

c 

T3 

CO 

E  -O 

u 

o 

10 

E 

1 — 

c 

m 

31 

■r- 

•^ 

O) 

O    OJ 

s: 

u 

3 

. — 

OJ 

0) 

c 

c 

4J 

"3 

> 

U    4-J 

0)  -o 

Q. 

o 

x: 

E 

O 

•  1— 

03 

i. 

O 

c_> 

0 

*j 

s_ 

4->    01 

Q-4-> 

3 

•  ^ 

4-> 

5- 

O 

!_ 

S-    c 

s- 

3 

3   4-> 

01 

U 

+-> 

in 

OJ 

U 

Q. 

c 

3 

3 

O 

O    O 

x: 

0 

4- 

O 

03 

01 

a. 

u 

Q. 

03 

O    in 

CO 

>- 

ce    3 

h- 

4_> 

c 

— 

U 

4J 

0 

03 

<n 

> 

>-  ■»- 

1 — 

0 

n 

01 

CL 

4-> 

>! 

c 

3. 

f— 

•r— 

c 

3 

in 

4->  <*-     Ol 

4-1 

3 

f^ 

t- 

Ul 

•^ 

x:  0  xi 

C 

3 

01 

01 

01 

>1 

x: 

t_ 

i. 

•r     1/1     O 

3 

01 

4-1 

4-> 

OJ 

01 

S-    4->    4-> 

CD  XI 

•r— 

3 

*J 

4-> 

x: 

Ol 

^^ 

0 

'03 

■0 

Ol    CD  01 

in 

03 

•^ 

i/i 

3 

03 

in  -f-   > 
3    1-    (0 

3 
O 

3 

4-> 

3 

01 

in 

c 

x: 

<_> 

O 

x: 

3 

S-     5- 

S 

CD 

4-> 

O 

O 

O    O  "O 

Oi 

C 

O 

OS 

O) 

o.  r   rj 

in 

c. 

4-> 

4-> 

•^    Q.  O 

c 

01 

in 

r— 

t. 

x:        J 

0 

x: 

•^ 

c 

Ol 

O 

in 

■r— 

4-1 

X 

0 

Q 

t- 

5-    01    in 

—> 

01 

01    c    s- 

03 

4-1 

4-> 

t- 

c 

c  ■<-    Ol 

•^ 

03 

c 

.,— 

O 

s- 

S  —   c 

4-1 

£ 

0 

m 

4- 

01 

O    0)    3 

O 

4-1 

O 

u 

Q.  O 

CT 

in 

O. 

3 

c 

S-  •<- 

0) 

U 

4-1 

Q. 

t. 

0 

O    Q.4-> 

3 

E 

O 

O 

01 

u 

■f-            C 

3 

Ol 

u 

s-    01    Ol  3; 

in 

4- 

O) 

3 

01 

cox:   e  0 

in 

14- 

c 

O 

c: 

4-1      OJ 

DC 

03 

01 

•r- 

O 

•r— 

01        in 

T3 

T3 

C    M-     10 

Oi 

O 

01   m 

S- 

O 

S- 

•r-      O      01 

x: 

4-1 

in  4-> 

10 

4-1 

U3 

10 

4-> 

4-1 

s_  x: 

Ol 

0) 

01 

inx   >, 

OJ 

OJ    CD 

OJ 

01 

OJ 

c 

01 

•r-    4->    4-> 

c 

i — 

>  ■<- 

01 

c 

3 

0 

[_ 

X      (0   -r- 

■r" 

a 

T3    5- 

X) 

03 

T 

01    Q.I— 

03 

10 

in 

4-> 

4-> 

•  r- 

T3 

3 

4-> 

t. 

c 

01 

C 

>,    0)    4-> 

Oi 

O 

4->     C 

01 

01 

> 

3: 

01 

c  x:  3 

*J 

in 

C    Ol 

x: 

E 

■f— 

E 

c 

(0    4-> 

03 

03 

10    E 

4-> 

E 

4-> 

03 

>! 

E 

x: 

CD03 

01 

U    01 

10 

0 

03 

01 

(. 

O 

0 

x:  c  c 

O 

S- 

•1—   in 

01 

<_> 

C 

4-> 

10 

u      ■ 

u_ 

+J    -r-    .1- 

E 

K-     10 

3 

S. 

O 

E 

03 

•^             4-> 

E 

in 

•r-     Ol 

S- 

Oi 

c 

01 

t-    0) 

3£ 

J  T3    in 

O 

•p- 

c 

01 

3 

4-i 

in 

3    4-> 

U 

C    T- 

U 

CDT3 

01 

O 

1 — 

in 

O 

O    O 

•  r— 

W    fl    X 

U 

4-> 

•1-    C 

_l 

>■ 

<* 

r- 

on 

>-    C 

z 

<:  ■—  01 

03 

»r- 

m   10 

o 

c_> 


00 
z 
o 

Q- 
l/l 

UJ 

ce 

Q 

Z 
<t 

I/) 


o 
o 


C3 

z 


00 


10    C 

01 

4-> 

O    CD 

c 

4->    O 

10 

t- 

4-> 

•—  -a 

3 

••-  >> 

^~ 

0  x:     . 

1 — 

0) 

O 

Ol  T3    > 

q.x: 

4-1     10    4-1 

s_ 

10 

•f— 

C    01    c 

10 

•rTJI. 

i/> 

C    X   4-1 

in 

■I-  0  1— 

3 

4-1  ■■-  <r 

u 

Q.03 

in 

10          c 

•  r— 

0  s-  ^ 

T3 

—      3     Oi 

01  i*-  x: 

4-1 

E  —  4-1 

O 

3  i- 

C 

1—  m  0 
>>      z 

in 

x:  ■*- 

01 

4->     O     01 

O 

o>       x: 

03 

in  4-1 
CD  4-1 

00 

cum 

►—1 

■f-     01    4-1 

UJ 

U    <4-     U 

i/l 

pla 
e  ef 
uppo 

0) 

-X  10 

4-1 

l/>    4-1 

3 

c 

O 

O   T3       . 

DC 

■■-  c  01 
4-1     10    Q. 

t— 

IO          >i- 

10 

4-1         -    Q. 

s- 

in    c 

4-1 

0  I— 

c 

CL-i-    01 

01 

E  4-1    Ol 

C_J 

3    <J  4-1 

c 

Q.  01   in 

10 

01 

♦J 

x: 

x: 

4-1   01   C 

in 

4-1 

10  03    O 

< 

u 

in 

CD-^    01 

s: 

0) 

c  mo 

>/) 

•  ,-    01  ■«- 

4-> 

O 

4-1  .—  i^ 

!- 

Q. 

m        1 — 

3 

Q. 

01    c    3 

CO 

O 

4^  •*—   in 

o> 

4-1 

3 

O 

Q£ 

1 — 

10 

t- 

4-1 

c 

01 

0 

c 

3 

Ol 

O 

x: 

s- 

4-1 

00 

f~~ 

in 

00 

01 

<n 

0 

in 
0 

1— 1 

c 

O. 

•> 

10 

O. 

en 

=> 

O 

x: 
u 

k 

l-H 

10 

T3 
01 

in 
o 

Q. 
Q. 
O 


Q. 
Q. 
3 
irt 

5- 
Oi 

4-1 
10 

3 


c 


03 


o 

03 


CD 

3 


01 

03 


ce   01 

> 

01    4-1 

O    (0 

01 

c 

01 

x:  s- 

XI 

4-1    oi 

I/) 

•1-  4-1 

5- 

J  — 

01 

<x. 

x: 

73 

4-1 

01    C 

10 

C    S- 

01 

s-    01 

3 

01  x: 

U   4-1 

01 

c  3 

01 

0  0 

_i 

c_>  l/> 

10 

10    c 

4-1     01 

01 

•r-    E 

s- 

1—    01 

0 

O    in 

<t- 

Q.   IO 

01 

0    01 

X) 

t- 

+->      >> 

03 

01   4-1 

Ol 

E  -i- 

S_ 

f^ 

Ol 

in  ■!— 

03 

01    4-> 

•  r- 

in    3 

in 

in 

C 

0    in 

O 

S-    in 

u 

u  01 

s- 

Ol 

01  03 

X) 

>  03 
•  ,-    10 

03 

4-) 

f— 

10    O 

3 

C    4-1 

O 

s- 

x: 

01   in 

in 

4-1  03 

r—      01 

t- 

•a:  01 

01 

c 

4-1 

c 

in 

10 

s-  00 

01 

3 

01  1— 1 

c 

03 

x:  uj 

0 

c 

4->    CO 

^0 

3 

3 

O 

4-1 

O       - 

S- 

1/1    -— N 

3: 

o> 

E 

4-1 

c 

01     3 

>> 

l^ 

u 

x: 

x:  -^ 

S- 

01 

01 

0 

4-1   10 

10 

> 

<4- 

U- 

0 

e 

01 

»t- 

01  >- 

O) 

10 

X 

!_ 

in 

r— 

u 

01   03 

O 

01 

0 

•^ 

jz   c 

cc 

CO 

4-1 

z 

3   <o 

2-14 


<TJ 

t-  z 

Q 

_1 
ca 

a> 

jr. 

01 

P  -C 

p 

c 

•r- 

o 

CO 

1 

c 
o 

CM 

p 

je 

u 

Ol 

01 

3 

^— 

O 

01 

s- 

10 

£ 

P 

01 

o 

p 

■3- 
1 

<*- 

CM 

o 

in 

C    01 

0) 

o    > 

Ol 

'r—   T- 

rC 

10    P 

a. 

l/)    to 

3    C 

o 

u  s- 

+-> 

U1     0) 

•^  p 

s- 

T3  •— 

01 

«I 

<*- 

<T3 

01 

■o 

S- 

S- 

S-    OJ 

i. 

O    S- 

3 

01 

4-  s- 

CO 

in 

01 

rO 

CO  <4- 

c 

Ol 

M    01 

rO 

r— 

LU     S- 

a 

o. 

CO  Q. 

C 

p 

O) 

CD 

(0 

u 

c 

u 

<_i 

<0 

•f— 

(0 

•  ^~ 

Q. 

■a 

<4- 

s- 

E 

b. 

E- 

cu 

•  r— 

ro 

3 

£ 

D) 

in 

<Z 

|^ 

01 

"O 

r— 

•r— 

c 

r— 

Q. 

ia 

(0 

< 

in 

t- 

s- 

0) 

r— 

0) 

aj 

-C 

»r— 

■(->      . 

p 

+-> 

o 

■!->     >> 

ro 

01    c 

3 

!_ 

s. 

—1    o 

■a 

O 

o 

E 

c 

4- 

4- 

O  -i- 

3 

+->  p 

o 

P 

c 

I/) 

s- 

S- 

c. 

in    <u 

Ol 

o 

a. 

Ol 

u 

0)   +-> 
1/1 

01 

Q. 

c 

C    r— 

jr 

3 

o 

. 

O    ro 

p 

in 

U  TJ 

Q.  S- 

T3 

r— 

oi 

in   o 

Ol 

Ol 

r— 

Ol 

oip 

Ol 

c 

P 

(TJ 

c 

c 

o 

S-   s- 

•  f— 

o 

4- 

•  r- 

•1™ 

c 

3 

T3 

c 

P 

T3 

-o 

CD    O 

S- 

in 

S- 

s- 

in 

-C    >> 

<TJ 

in 

0) 

ro 

■a 

03 

•r— 

+-> 

Ol 

•»— 

3 

Ol 

CD 

oi 

c 

>> 

CD 

ai 

P 

Q. 

Ol 

>» 

S- 

O  'i- 

S_ 

in 

s_ 

O 

(0 

s- 

a> 

■!-> 

U1 

•  r- 

O 

c 

S- 

Q. 

sz 

■a 

S- 

P 

(/> 

p 

P 

p 

Q. 

u 

S-    0) 

0) 

c 

>> 

in 

c 

in 

in 

cz 

3 

in 

0J    in 

-*c 

Ol 

01 

01 

( — 

1 — 

Ol 

in 

i — 

<+-  -i- 

c 

E 

10 

E 

E 

•f— 

E 

CD 

01    ro 

<0 

E 

c 

ro 

E 

01 

O 

E 

i- 

O 

s.  s- 

— 

o 

<0 

"-J 

o 

c 

o 

01 

3: 

u 

u 

(— 

i/> 

u 

+-> 

OJ   in 

■o 

S- 

01 

3 

CO 

sz 

l/)    0> 

>1 

S- 

0) 

Ol 

i. 

Ol 

u 

c 

3 

Q- 

ro    3 

o 

3 

p 

"O 

3 

Q. 

S_ 

3 

1 — 

0*   in 

o 

ro 

3 

o 

r— 

(0 

O 

c 

nj 

i —    in 

_ 1 

>- 

J 

O 

>-  Q- 

s: 

>- 

o 

etc 

a.  -f- 

■o 

s. 

ro 

ai 

Ol 

s- 

<n 

CM 

s- 

Ol 

■»->    • 

+->  >> 

Ol    c 

—1    o 

E 

o  •«- 

+J  ■(-» 

in 

in   Ol 

01  •<-> 

in 

C  i— 

O    ro 

a.  s- 

in    o 

Ol 

S-    i- 

3 

01    o 

-c    >, 

■p 

c 

o  ■•- 

+J 

a. 

TD 

in 

S-    01 

T- 

Oj    in 

i- 

<4-  -i- 

C_) 

0J    ro 

S-    i- 

■a 

t- 

Oi   in 

10 

in    01 

£2 

ro    3 

L) 

01    in 

•  r- 

i —    in 

cc 

Q.    ■!- 

o 


lO 
UJ 

to 

z 
o 
a. 

CO 
UJ 

Q£ 

Q 

Z 

I/) 


o 


a: 


CJ 

_l 

ca 


c 

C 

^ 

,r" 

01 

O) 

3 

^ 

+J 

Ol 

c 

u 
o 

■a 

u 

I — 

14- 

r— 

CD 

CD 

•t 

03 

"O 

•  r— 

sz 

1 — 

cz 

01 

ro 

p — 

O 

-C 

0l 

m 

CD 

J^ 

u 

-O 

■t— 

c 

M- 

•r— 

CD 

■!-> 

■  f— 

CD 

in 

c 

C 

CD 

ra 

•»— 

s- 

CL 

in 

+-> 

Q. 

> 

c 

CD 

•  ^ 

-Q 

CD 

-o 

TJ 

o. 

ro 

3 

in 

i — 

03 

in 

i — 

o 

+-> 

!_ 

c 

CD 

CD 

•t-> 

in 

-a 

CD 

C 

CD 

4- 

03 

in 

c 

T3 

+J 

- — ' 

03 

CD 

C 

+-> 

c 

i — 

c 

t- 

•r— 

in 

O 

> 

c: 

3 

in 

CM 

J3 

o 

3 

o 

Ol 

•  r— 

<TJ 

i- 

E 

O 

CD 

O 

Ol 

3 

in 

•t— 

O 

u 

c 

O 

m 

03 

CL 

c 

^C 

in 

CJ 

c 

E 

•* 

c 

+-> 

+-> 

i- 

•  r- 

* 

.a 

+J 

CL 

o 

U 

c 

•  ^ 

in 

o 

m 

03 

s- 

4-> 

JT 

in 

C 

o 

•1— 

o 

£= 

CD 

p 

-i-i 

CD 

in 

3 

*-> 

"O 

01 

ro 

+J 

s- 

^r 

O 

+-l 

f— 

O 

(J 

•  r- 

3 

cz 

E 

10 

01 

-!-> 

c 

•r— 

■  t— 

CJ 

CJ 

J3 

XI 

in 

01 

cr 

CD 

s- 

ro 

•  ^- 

3 

o 

i-H 

01 

c 

i — 

p 

*»*> 

•i — 

in 

C 

CD 

s- 

3 

E 

> 

o 

CD 

CL>*- 

03 

i — 

o 

^H 

c 

o 

_a 

CD 

* 

ro 

■o 

s- 

CD 

+-1 

-^ 

m 

o 

CJ 

CD 

s- 

sz 

CD 

•1 — 

it- 

Ol 

>> 

■P 

CD 

cd 

JxL 

ro 

c 

o 

3 

Q. 

u 

c 

+-> 

+-> 

01 

u 

c 

C 

in 

03 

in 

—t 

•r— 

CJ1 

!- 

CD 

3 

CJ 

in 

s. 

(0 

'q. 

o 

S- 

01 

J-l 

i — 

c 

T3 

■a 

-C 

CD 

4-J 

in 

CD 

3 

Q. 

t- 

a. 

<J 

01 

q: 

CD 

>>P 

•r- 

>>  Ol 

p 

C 

m 

+-> 

E 

s. 

3 

u 

-a 

S- 

<J 

C 

CJ 

-C 

cz 

•  f— 

•t— 

C 

CD 

O 

Ol 

3 

in 

i. 

c 

>, 

i — 

t. 

ro 

CD 

03 

o 

3 

i — 

o 

s- 

c 

</> 

JZ 

in 

01 

o 

u 

3 

03 

p  -a 

CL 

#■ 

-a 

CD 

■(— 

Q. 

CL 

3 

■I-) 

t. 

p 

CJ 

m 

O 

JD 

CO 

C 

l/l 

in 

c 

■o 

CLP 

CD 

T3 

Ol 

ro 

+-> 

3 

CD 

CD 

03 

01 

•  r— 

CJ 

(J 

U 

C 

■l-> 

c 

■U 

3 

CO 

CD 

CD 

CL 

c 

E 

.a 

c 

CL 

3 

•r— 

•r— 

u 

ro 

ro 

ro 

•u 

P 

CD 

CD 

ro 

s- 

(. 

P 

-a 

3 

01 

! 

"O 

•^ 

<-t 

03 

-o 

in 

-i-> 

01 

CD 

+J 

03 

o 

>! 

Ol 

s- 

■o 

T3 

c 

C\J 

C 

c 

O 

u- 

u 

J= 

uo 

E 

-CZ 

u 

> 

01 

c 

•^ 

> 

CO 

in 

•  *— 

•  f— 

, — 

, — 

o 

c 

■*-> 

Z\ 

o 

+j 

rz 

•i" 

+-> 

CD 

o 

14- 

o 

CD 

M 

E 

CJ 

, — 

o 

O 

+-> 

03 

CD 

t- 

(0 

c 

r— 

+-> 

•* 

-t-i 

>>  ro 

in 

ro 

en 

c_> 

S- 

LI 

3 

CJ 

CD 

s- 

3 

•  f— 

in 

3 

in 

>>  ro 

-C 

+-i 

T3 

m. 

c 

o 

03 

c 

ro 

T3 

r— 

■U 

in 

■r- 

-C 

P 

■M 

c 

C 

C 

4-> 

•r— 

4- 

-a 

T3 

ai 

C 

CO 

U 

t- 

+-I 

CO 

c 

o 

CD 

O 

ro 

P 

c 

CD 

C 

E 

O 

3 

a. 

ro 

c 

-C 

i- 

o 

CJ 

E 

■  r- 

s- 

+-i 

m 

ro 

> 

03 

CD 

+J 

O 

•r- 

Q. 

CD 

C_) 

o 

3 

E 

+J 

>, 

o 

u 

+-J 

03 

t- 

a. 

E 

O) 

3 

in 

o 

o 

CJ 

4-> 

CL 

01 

c 

in 

SZ 

in 

/ — \ 

-a 

O) 

•r- 

O 

s- 

in 

m 

ro 

+-> 

CJ 

3 

3 

CD 

•1-3 

CD 

r— 

c 

^3- 

Ol 

c 

s. 

tO 

03 

CD 

Z 

CD 

S- 

TD 

S- 

o 

E 

ro 

+J 

o 

in 

n- 

ro 

r— 

■o 

CD 

Z 

•  <— 

in 

cc 

+J 

S- 

CD 

•  r- 

in 

in 

03 

3 

o 

r^ 

U 

^ 

>> 

c 

^ 

CD 

r— 

in 

C 

"3 

Q. 

1- 

c 

3 

cz 

CZ 

^ 

•  r— 

•  ^ 

x: 

M 

Q.-^ 

CD 

c 

O 

C= 

•  i— 

CD 

E 

CD 

(0 

in 

in 

ro 

i- 

a. 

i- 

in 

Q. 

03 

t- 

o 

03 

CD 

3 

4-> 

in 

S- 

•r— 

<*- 

ai 

in 

>,  O) 

CD 

3 

_1 

C 

CD 

CJ 

in 

c 

cr 

03 

cn 

* 

o 

in 

■(-> 

E 

p 

■I-' 

+-> 

in 

ro 

> 

3 

•» 

c 

•r— 

ai 

E 

c 

CD 

TD 

+J 

>> 

in 

< 

r— 

r— 

ro 

P 

CD 

JD 

-f— 

ai 

CD 

in 

o 

r^ 

c 

•r— 

C 

CD 

o 

0) 

•r~ 

<0 

3 

3 

t- 

P 

*J 

cz 

S- 

i — 

1— 

01 

c 

in 

3 

CZ 

rO 

ro 

3 

r— 

o 

in 

-a 

CO 

CD 

ro 

CO 

03 

'T— 

CJ 

03 

p 

CL 

c 

CD 

in 

in 

'1— 

<*- 

>» 

c 

^ 

Q. 

!_ 

c 

P 

c 

C 

S- 

> 

u 

•  i— 

3 

CL 

o 

in 

03 

ro 

< 

(0 

x: 

Ol 

J= 

3 

C 

03 

•r- 

'S"' 

C 

3 

01 

s_ 

3 

a. 

O 

O 

S- 

CD 

■I-) 

Ol 

in 

a 

S- 

+» 

£ 

P 

o 

•r— 

3 

E 

CD 

0) 

T3 

in 

CD 

i- 

a. 

t- 

!- 

CJ 

s- 

c 

J= 

in 

S. 

01 

01 

■!-> 

•i— 

U 

*r— 

S- 

3 

i3 

+-l 

c 

4-> 

P 

in 

Ol 

a. 

CL 

•r— 

+J 

ro 

Ol 

-C 

in 

£1 

in 

3 

in 

3 

aip- 

"O 

■!-> 

T3 

1 — 

O) 

o 

c 

in 

•i— 

JZ 

in 

E 

03 

X 

J* 

+J 

CD 

*J 

T— 

^ 

c 

c 

C  <C 

C 

CL 

•^ 

c 

5- 

p 

ro 

-CZ 

03 

^— s 

E 

CD 

r^ 

CD 

c 

E 

•^ 

T3 

Ol 

T3 

■o 

O) 

3 

o 

ro 

?— 

in 

o 

C_> 

:c 

4-> 

CD 

ro 

'-            i- 

co  i— 

rO 

in  i/i 

ro 

in 

CJ 

01 

a 

(U 

c 

c 

o 

CJ 

c 

4-> 

01 

•u 

CJ 

in 

•  r— 

C 

>,  ro 

i-          01 

en 

r— 

+->  h-i 

O 

■!-> 

c 

i 

c 

T) 

•  1— 

S- 

•» 

S- 

in 

c 

cz 

T3 

P 

3 

P 

•> 

t— 

CD 

3       s 

rH 

~ 

i-  LU 

s- 

in 

S- 

t- 

p 

O)  o 

in 

ai 

03 

CD 

Ol 

C 

S_ 

Ul 

in 

s- 

C 

CO 

O 

-o 

O  CO 

Ol 

o 

3 

01 

£ 

01 

1- 

u 

i- 

■t-> 

CD 

sz 

i — 

i — 

3 

c 

ro 

o 

tl 

-LJ 

CD 

CD 

03 

+J 

» 

r~~ 

>> 

Q. 

OT) 

Q- 

(J 

u 

ra 

(J 

Ol 

CD 

CD 

A-> 

+-> 

-Q 

r— 

a- 

I— 

JZ 

Q. 

CD 

, — 

CD 

> 

Q. 

c       m 

O 

CD 

o 

a.  cd 

T3 

Q. 

S- 

c 

f^ 

C 

p 

4- 

-a 

( — 

+-> 

i- 

i— 

ai 

c 

U 

CLP 

■  r- 

> 

( — 

O 

CD 

ro         J= 

rH 

CT 

. — 

3  J= 

3 

3 

(0 

o 

ro 

o 

ro  <*- 

<=. 

•  f— 

3 

o 

O 

CL 

s- 

3 

•fn 

3 

(0 

3 

r— 

03 

t- 

LZ 

Q         jB 

c 

_J 

O0    ■(-> 

O 

CO 

z 

CJ 

0£ 

CJ 

3 

03 

3 

o 

CO 

z 

C 

in 

c- 

T3 

or 

co 

3  -a 

, 

> 

CLP 

JZ  <C 

s. 

cz 

^ 

ro 

(0 

l/> 

r-i 

C\J 

ro 

•^ 

CO 

2-15 


o 

UJ 

Z3 
z 


u 

Ol 

-C 

c 

C 

— > 

c 

•  ^* 

(0 

tj 

a 

1- 

4-1 

3^ 

u 

♦j 

0) 

in 

4- 

c 

-^ 

JZ 

O    TJ 

o 

•  f— 

(. 

Oi 

4J 

4-1  i— 

(SI 

o 

-!-> 

S- 

n 

in 

•  *— 

£ 

3 

3 

Ol 

4-1 

E 

<c 

o 

4- 

in  4- 

U 

E. 

c    o 

(11 

c 

1 — 

Ol 

o 

4- 

•r- 

1 — 

OJ 

c 

Q.  in 

4- 

E 

< 

£ 

•  r— 

m  *J 

<u 

73 

■#-> 

W 

Ol 

"o) 

Ol    (J 
S-    01 

J— 

C 

c 

c 

O- 

4- 

TJ 

-o 

T3 

•^ 

•  *— 

•r— 

01  4- 

•^ 

0) 

I/) 

a.  JZ 

4-1 

>>■!-> 

in 

1/1 

4-1 

C 

o 

*-> 

o 

01 

01 

<u 

O- 

e 

C 

s_ 

jz 

O  JZ 

4-1 

ZL 

u 

u 

4-> 

4-1  4-1 

o 

a 

OJ 

E 

Q. 

ID 

(. 

C 

E 

Ol 

S-    Ol 

03 

O) 

TJ 

c 

01    c 

<u 

fc. 

■r— 

Ol 

•  r— 

4-  -r- 

-LT 

V 

to 

— - 

J- 

> 

Ol  -o 

4-1 

*-> 

ai 

It 

4-1 

o 

S-    £- 

TJ 

c 

OJ 

in 

E 

TJ 

01 

2 

■r- 

S- 

Ol    Ol 

c 

m 

4- 

Ol 

in    oi 

•  f— 

Ol 

in 

J- 

o 

c 

TJ    S_ 

73 

c 

o 

O 

•^ 

0) 

S- 

■  r- 

'- 

C 

s_ 

S- 

•a 

l—  CXI 

TJ 

Jj* 

u 

■r- 

o> 

1 

S_ 

Q_     l 

Ol 

c 

e 

j3 

(TJ 

LD 

01 

•t— 

E 

E 

«■ 

a> 

r— 

S_ 

c- 

i 

fj 

3 

a 

01 

.   4-1 

t— 

73 

0) 

c 

C 

Ol 

c. 

73    C 

'f— 

m 

- 

01 

c 

01    Ol 

o 

4-1 

c 

*-> 

E 

Ol 

TJ 

4-1 

+->    E 

u 

C 

o 

in 

01 

JZ 

r— 

c 

O    E 

z: 

Ol 

— 

4-1 

aa 

01 

C    O 

E 

— 

4- 

a. 

E 

O 

jC 

E 

. — 

a 

E 

01 

E 

in 

+j 

o 

•^ 

N 

o 

O 

•i-    c 

3 

(J 

a 

i. 

•r— 

<_> 

0) 

Oi 

in 

01 

tj 

E 

m 

^:  •!-> 

S_ 

-Q 

r— 

•  f— 

■^ 

S- 

■i->  *-> 

3 

r— 

E 

3 

c 

3 

3 

i.  -r- 

(_ 

o 

•r— 

3 

O 

•  f— 

O 

O 

O    5- 

Q 

>■ 

a 

C 

3 

E 

_l 

>- 

c    J 

c 

O) 

, — 

l/J 

Q 

■o  o 

c 

i— 

_< 

B 

T3 

*J 

01  -r- 

•^ 

Ol 

■  ^- 

LU 

E 

C 

C    4-> 

+-1     ■ 

JZ 

3 

1/1 

c 

f0 

TJ 

in 

•r-     U 

r— 

in  "O 

-*J 

C 

t- 

OJ 

—    01 

< — 

■•-  c 

Ol 

OJ 

*J 

t— 

O) 

* 

>1 

in 

01  l/J  <I 

X    TJ 

e 

O 

«J 

OJ 

ii- 

TJ 

— 

-£ 

c 

s- 

0J   ^ 

o 

-J 

3 

c 

.o 

ig 

C 

4-> 

U 

□. 

o 

c 

OJ 

•r— 

O 

o 

t- 

•  ^ 

!_ 

o 

o. 

Q. 

•■•^ 

jC 

l—    >> 

*J 

i- 

i_ 

Oj 

a 

U- 

O 

IJ 

3 

in 

in 

(— 

<—  i3 

TJ 

01 

in 

> 

z 

in 

m 

U 

tj  -a 

TJ 

C 

<t- 

■o 

■^> 

T3 

Ol 

01 

u 

u 

O)  01 

01 

•^- 

01 

01 

U 

H 

JC 

.c 

01 

> 

s_ 

£ 

-C    c 

E 

L. 

4-1 

Oi 

4-> 

4-1 

JZ 

■r- 

Ol 

Oi 

■  •»— 

in 

■l-l    o 

TJ 

u 

l»- 

»n 

*-> 

| 

*-> 

^r 

i—  (. 

i—i 

TJ   "O 

+-1 

OJ 

Ol 

"♦- 

01 

n- 

l*- 

TJ 

-!-> 

•i-  u 

LU 

01 

c 

Ol 

f^ 

LU 

u 

o 

o 

o 

— 

J 

O    m 

tyl 

c  c 

o 

10 

01 

c. 

•1-1 

x- 

i- 

a 

01 
01T3 

4J 

Ol    o 

.a  i- 

<_> 

Ol 

m 

3 

■3 

«r 

< 

c 

•  ^ 

O 

C 

il- 

+J 

c 

Q. 

0) 

a 

</l 

c 

X 

o 

^— 

<4- 

E. 

m-   m 

ia 

•a  tj 

o 

-C 

o 

01 

Oi 

•  f— 

-a 

U 

■o  ■«- 

u 

01    > 

4- 

.  » 

■1-1 

•t— 

s- 

+J 

T3 

■!-> 

i — 

c 

ti- 

3 

a 

O    TJ 

T3 

t— 1 

*J 

Q. 

c 

■r- 

■  ^ 

t 

ll 

i — 

TJ    U 

C 

Oi 

1 

<<- 

u 

i — 

TJ 

01 

in 

5 

Ol 

E. 

(J    Ol 

01 

r—     X 

S- 

+J 

r-{ 

o 

3 

<TJ 

JZ 

Q. 

O 

u 

c  c 

sz 

Ol   O) 

01 

O 

c 

3 

CJ 

Q. 

Q. 

s- 

1= 

01 

•i-   o 

*J 

u 

C 

■1-1 

>>*-l 

to 

<       • 

a. 

o 

o 

'ji 

.c 

Ol    Ol 

c 

C 

01 

L0 

•  i — 

a 

C 

o 

H- 

u 

TJ 

«   Q.I+- 

J3   -C 

o 

l0 

Ol 

> 

c 

> 

4-1 

c  o 

01 

in    01 

a 

+J 

(J 

■r— 

E 

c 

O 

O) 

C 

O) 

r— 

01  i— 

■o 

E 

3 

u 

T3 

(. 

4-> 

c 

c 

c 

Q. 

C    Ol 

N 

i —  4- 

O) 

c. 

o 

in 

c 

Ol 

i— 1    TJ 

•  f— 

01 

•  r- 

••-   +-1 

r^ 

3    O 

c 

OJ 

c_> 

o 

TJ 

«- 

1     s- 

T3 

u 

-a 

■o 

r— 

CM 

O 

•1— 

M- 

m 

*-> 

01 

m  o 

!_ 

c 

Ol 

b. 

c. 

ai  -o 

1 

3  -c 

T3 

»l— 

c 

Ol 

>! 

(. 

4-> 

TJ 

o 

+-> 

T 

TJ 

■d 

Q.  C 

CXI 

u 

^ 

zs 

Ol 

U 

t- 

ZT 

Oi    m 

Ol 

u 

o 

Ol 

01 

•r-     TJ 

0)    3 

TJ 

0-+-1 

t- 

o 

o 

ai 

S-    0) 

01 

c 

« 

Ol 

*-> 

T3 

a. 

0) 

C    E 

OX 

4-> 

3 

-f— 

1 — 

LA 

3    i. 

s- 

T3 

>> 

s- 

a 

i~ 

^ 

SI 

•  r- 

01 

•f— 

O 

i. 

o 

10 

in 

C 

at 

x: 

c 

o 

S-     i- 

TJ 

^-    ^ 

i_ 

m 

s_ 

in 

CL 

(-1 

11 

TJ    in 

in 

ra 

t- 

u 

m 

u_ 

OJ    Ol 

C^ 

Ol   *J 

£ 

■o 

3 

01 

o 

t— 

Ol    Ol 

+-> 

TJ 

+-> 

4-> 

aj 

^  +-> 

1 — ^ 

Q.-I- 

+J 

+-1 

C 

r— 

!_ 

"O 

o-  s: 

c 

01 

TJ 

c 

fc. 

*J    TJ 

■i-    5 

•  r— 

c 

T3 

o 

r— 

01 

— 

in 

01 

> 

in 

r— 

Ol 

ro 

o 

O   5 

H 

a. 

E 

Ol 

3 

+J 

o 

r— 

4-> 

TJ 

.   M 

C    01 

>, 

E 

•I— 

r— 

C_) 

E 

•"^ 

in 

IT) 

E 

T3 

s- 

TJ 

u 

•^ 

T3 

O     S- 

E 

+J 

t— 

U 

E 

O) 

(^ 

01 

O)     - 

r-i 

c    0) 

E    LU 

01 

s- 

E. 

3 

s- 

■OJ 

•i-   T3 

i — 

o 

03 

•r- 

s: 

o 

><- 

u 

C   +-1 

^H 

TJ    C 

Ol 

O 

in 

TJ 

3 

-a 

*-> 

ul 

4U  T3 

■  r- 

u 

C 

Q. 

(J 

■r— 

i- 

c 

•i-    u 

(J  -^ 

C 

u 

01 

c 

<_J 

+-1 

c 

Ol 

U0 

TJ    TJ 

_l 

(. 

in 



ai 

Ol 

in   3 

CNJ 

•  ^  ^ 

c 

-C 

o 

r— 

o 

OJ 

0J 

Ol 

C- 

O) 

h-^ 

c. 

T3 

4-> 

S- 

in  "O 

S-    Ol 

•  f— 

S- 

+J 

o. 

j»: 

3 

u 

i- 

C. 

•j-  1/1 

J2 

3 

+J 

(— 

3 

i — 

+-> 

TJ 

O    O 

CXI 

Ol    Q. 

s_ 

3 

in 

u 

(J 

i- 

"3 

4-1    1— ■ 

o 

o 

1 — 

•  r— 

o 

•l— 

Ol 

i — 

i-    s- 

E  -r- 

o 

o 

<4- 

Ol 

TJ 

0J 

0) 

T3 

■i-    LU 

en 

> 

<c 

o 

O 

>- 

3 

_i 

t_> 

C_J    Q.CM 

<C    Q. 

<_) 

>- 

O 

S- 

—> 

<C 

-Q 

•^) 

TJ 

z:  i/i 

o 
o 


LO 
UJ 

l/l 

z 
o 
a. 
i/i 

UJ 

ae 

a 
z 
<: 


ca 
a. 


>.  m 

i—    Ol 

Q.  C 

Q--J- 

3    in 

in   in 

O 

i.   i- 

Ol    u 

4-1 

TJ    E 

3    TJ 

01 

Ol  S- 

C    4-> 

•r-    10 

i£ 

C    Ol 

•r-     N 

S-  -r- 

-O    E 

c  c 

o  •<- 

E 

in 

4-1     O 

U    4J 

OJ 

t-   73 

14-  ai 

01    > 

o 

i-    E 

■i-    01 

a.  j3 

10 

T3 

>F-    3 

O    O 

.c 

r:   10 

4-1 

■t-    Ol 

1— 

3    c 

•  f— 

-a  •— 

u 

01    Ol 

u 

c  a. 

s: 

i.  -f- 

oi  a. 

c 

u 

4-1 

C    01 

3 

O  £ 

□£ 

<_)    4-1 

TJ 

in 

T3 
Ol 
in 

TJ 

01      • 
S-  .c 

U    4-1 

C    i. 
>|-    o 


Ol  10 

(J  I— 

C  r- 

TJ  T- 

C  Q. 

ai  io 

4-1 

C  i— 

TJ  O 

E 

4-1 

T3  3 

C  O 

TJ  J3 
TJ 
C 

O  XI 

•,-  0) 

4J  C 

u  s- 


Q. 

3 


-a 

z 

TJ 


'•- 

4-> 

4-> 

o 

c 

in 

Ol 

n 

TJ 

in 

o 

!_ 

c 

10 

<4- 

c 

o 

01 

•r- 

r^ 

o 

4-> 

in 

^ 

73 

U 

TJ 

in 

OJ 

01 

3 

O      • 

3 

> 
O 

in 

in 

5-  73 

U    oi 

C 

E 

Ol 

o 

•  r— 

S- 

o 

Ol 

Ol 

U- 

4-1 

in 

JZ 

01    Oi 
C  73 

10 

c 

0) 

H- 

•r—  »i— 

4-> 

■  f— 

> 

O 

r—    in 

u 

t— 

•r- 

01    C 

Ol 

01 

OJ 

f^ 

c 

01 

a.  o 

4- 

Q. 

> 

o 

4- 

■r-     O 

■4- 

•  r— 

•  r- 

TO 

•  f— 

•  r- 

a. 

01 

Q. 

4-1 
TJ 

c 

TJ 

4-1 
TJ 

73 

01 

r—  J3 

Ol   01 

C 

c 

^ 

•r- 

c 

JZ 

c. 

01 

•r- 

•  r- 

O  73 

•  r- 

4-1 

01 

14- 

E 

3 

^~ 

4-> 

4-> 

•  f— 

TJ 

01    3 

s-' 

m 

11 

r— 

f— 

c 

4-> 

o 

73    O 

T> 

TJ 

^ 

<C 

73 

•"Z 

c 
o 

4-1 

3  J= 
5-    10 

n 

J3 

r^ 

C 

•  r- 

•> 

u 

in 

73 

U 

J^ 

s- 

3 

>> 

4-1 

L. 

in 

01 

JS 

73 

01 

JS 

J= 

U 

O 

01    01 

c 

4-1 

r— 

JZ 

J3 

u 

4-> 

TJ 

U- 

JZ    c 

TJ 

•  r— 

3 

4-> 

t- 

4-> 

•r- 

Q. 

4-1  •■- 

r— 

3 

O 

in 

t- 

3 

TJ 

3 

E 

r— 

aa 

3 

TJ 

o 

4-> 

r— 

•r— 

d 

4-1 

73 

r~- 

X 

>1 

z 

in 

o 

73 

TJ    01 

01 

00 

11 

•^ 

u 

Ol 

J3 

01 

J3    C 

T 

C 

ai 

H 

1 — 

in 

73 

z; 

c 

4J 

u 

4-1    O 

(. 

10 

i-H 

■p- 

01 

b. 

•r— 

c 

J= 

10 

0J 

r— 

_l 

in 

73 

01 

3 

Ol 

in   o_ 

•r— 

u 

01 

•• 

73 

o 

1— 

1— 

(J 

(_ 

r—    ai 

3 

c 

> 

i— i 

O 

J3 

a. 

3 

c 

73 

TJ 

Ol  •— 

O 

o 

01 

i— i 

o 

O 

Q. 

O 

o 

C 

r— 

01    01 

_l 

o 

-C 

u 

c 

TJ 

3X 

c 

o 
t- 

ca 

r-4 

O 

3 

C_J 

o 

TJ 

U-    4-1 

o. 

o 

1— 

s-  c 

o  o 

•  73 

4- 

73    C 

10 

01    TJ 

73   4-1 

t- 

01    O 

0)       . 

>i  Ol 

73    C 

t- 

01  4- 

•<-    O 

01 

>  4- 

10  t- 

4- 

S-  UJ 

C   4-1 

•  ^ 

3 

O    U 

3 

in 

U    3 

a- 

c 

« 

Ol    c 
J2    O 

Ol    4-1 

J3    in 

in 

•  r— 

c 

73 

73    4-1 

73    O 

t- 

r—    U 

•—    U 

TJ 

3    3 

3 

3 

O    i- 

O    Ol 

73 

JZ    4-1 

JZ    c 

UJ 

in    io 

c 

in  -i— 

3 

01 

Ol    o 

in   o 

JZ 

4-1     U 

U  l— 

4-1 

3 

o  o 

■M     O 

■4- 

i-    4-> 

Ol   4- 

o 

01    $- 

JZ 
4-1   73 

c 

c  o 

in   TJ 

o 

•r—  *r— 

01    01 

•  f— 

.—    S- 

TJ     S- 

4-1 

ai  o. 

CL 

TJ 

o. 

73   m 

c 

•i-    10 

C    01 

•1— 

Q-   Ol 

TJ    S- 

E 

u 

TJ 

Ol    5- 

■         M 

4-1 

S-    3 

Ol   73 

C 

•i-    O 

4-    Ol 

O 

4-J   in 

•r-    4-1 

u 

C    Ol 

Ol    s- 

I—    TJ 
73    Ol 

4-1 

i—    Ol 

3 

OJ  i— 

•i-    t- 

JZ 

O 

JZ    TJ 

3    Ol 

4-> 

a 

^ 

4-1     U 

01 

•  ,— 

TJ 

f— 

•r— 

-  in 

E 

o 

4-1    Ol 

c 

l/l 

73 

c. 

TJ    O 

O    Ol       • 

0J 

c 

JZ    r— 

•r-   J3  73 

Ol 

c 

TJ 

4->     O 

4-1               01 

c 

s_ 

C_) 

01 

TJ  73   73 

c 

01 

10     TJ 

4->  <—    01 

•  r- 

U 

J^ 

. —  JZ 

Ol    3    01 

C- 

c 

u 

01    u 

oi  o  m 

o 

o 

TJ 

0)    t- 

air   oj 

t_> 

<_J 

'O 

U-     TJ 

>    in    s- 

2-16 


in   01        . — 


co 

c 

•o 

s- 

10 

CO 

a> 

S- 

*1- 

«3-    • 

>> 

S-    c 

0)    O 

■p  e 

■P  ■<- 

OJ  P> 

_i  m 

01 

0  -p 

•p 

in   ro 

<u   s- 

m   0 

c 

0  t- 

Q.  3 

in    0 

0)    >» 

(. 

C 

0)  •<- 

£ 

P  73 

0) 

O   in 

+J  .p- 

ro 

(0 

-X 

s_   s_ 

m 

0) 

•  p— 

*p   {/> 

E 

01    01 

i- 

S-    3 

■P 

in 

00 

0)    in 

i/i  •<— 

03 

03 

c 

O)    01 

•|M 

p—   £ 

1— 

a.  -p 

c 

c 

ro 

0 

0 

0 

I- 

01 

•  r— 

■r— 

3 

•*"> 

CO 

in 

4-> 

P 

■P 

0 

c 

in 

ro 

03 

-0 

O 

i. 

•  p— 

■  r 

-P 

"O 

C 

CD 

c 

a. 

-0 

E 

in 

0) 

-P 

s. 

Ol 

P 

n- 

ro 

oj 

"O 

01 

10 

s- 

03 

0 

•r— 

s_ 

c 

c 

cn 

in 

0) 

•  f— 

u 

ro 

ro 

•r- 

01 

rO 

p 

U 

p 

0 

1 — 

S- 

CO 

ro 

O 

1 — 

in 

73 

CT1 

01 

01 

in 

3 

in 

C 

c 

CL 

LT) 

u 

£ 

10 

in 

ro 

ro 

•  (— 

•  p— 

«*■       • 

•  p- 

*^ 

03 

OJ 

a, 

a. 

>> 

i- 

a. 

S. 

73 

a; 

E 

i-     C 

3 

E 

i/> 

C 

c 

3 

01 

Ol     O 

ip 

3 

c 

OJ 

ro 

•  p— 

O. 

£ 

P>    E 

p— 

a. 

0 

£ 

1 — 

■P 

•P    •!- 

3 

•  (— 

P 

1 — 

ai 

Ol 

OJ   -P 

in 

ai 

in 

•  <— 

CL£ 

t- 

_J    in 

x: 

in 

Ol 

O 

•r- 

-p 

O 

Ol 

p— 

p 

•  1— 

i. 

OL 

ip 

O  -P 

03 

E 

ro 

OJ 

Di 

■P 

•  p— 

p 

0) 

73 

0) 

c 

■P 

1 — 

■P 

ro 

in 

3 

£ 

•  r— 

S- 

T3 

in   03 

C 

>> 

c 

S_ 

p 

s- 

O 

Ol 

OJ    i- 

at 

1 — 

C. 

0 

U 

3 

Q.-P 

m   0 

■p 

•  r- 

ro 

•  f— 

c 

"O 

Q. 

O 

c 

0 

O 

E 

p 

a> 

•  (— 

3 

c 

O    5- 

Q. 

ro 

£ 

oj 

in 

Q.   3 

ai 

5. 

P 

t— 

■a 

!_ 

in 

in    0 

C3>73 

Q. 

in 

0) 

0) 

cn 

•1— 

OJ    >, 

c 

3 

1 — 

£ 

c 

<^ 

•  p— 

s_ 

OJ 

t- 

ro 

a. 

•r— 

in 

c 

■a 

u 

£ 

0) 

>> 

OJ 

in 

T3 

c 

£ 

Ol     T" 

s_ 

t— 

P 

in 

0 

!_ 

0 

■P 

-C 

10 

03 

OJ 

ro 

c 

E 

03 

Ul 

(. 

+j  -o 

^ 

cn 

c 

aj 

0 

01 

P 

cn 

03 

O 

01 

in 

ai 

•p— 

£ 

s_ 

ro 

in 

01 

Ol 

5 

O    in 

p- 

c 

1 — 

73  >v 

c 

ro 

in 

i. 

S- 

in 

■P    -r- 

E 

ai 

01 

a. 

0 

Ol 

a> 

■P 

03 

S- 

c 

Cl-P 

E 

•r— 

in 

£ 

u 

+J 

u 

•p- 

J-    S- 

P 

S- 

•  p— 

c 

3 

P 

P> 

-P 

0 

in 

c 

•  f— 

1— 

aj 

00 

ai 

a, 

ro 

a. 

in 

u 

s- 

c 

01 

E 

>p  in 

u 

S. 

3 

3 

O 

a. 

ai 

E 

0 

in 

01  01 

c 

a> 

S_ 

OJ 

-Q 

-O 

-P 

73 

E 

c 

3 

5-    3 

3 

0 

£ 

ro 

£ 

E 

O 

cn 

LU 

O 

0 

•  r— 

in 

u 

p 

3 

P 

O 

S_ 

"O 

c 

u 

u 

r^ 

01   in 

>> 

C 

u 

Q- 

ai 

•r— 

S- 

a> 

01 

in  •■- 

t- 

s- 

E 

3 

£ 

p 

■p 

ai 

i- 

c 

03 

S- 

3 

O 

■p 

in 

in 

c 

03 

cn 

3 

s- 

S. 

Oi    Ol 

itj 

0 

i. 

in 

•  p— 

ro 

03 

01 

0J 

0 

O 

0 

O 

r—   £ 

_i 

>- 

<t- 

•1- 

s 

cn 

CD 

> 

£ 

o; 

>- 

n— 

O 

a.  -p 

P 

0 

i — 

>» 

c 

•r~ 

O 

s- 

O 

P 

c 

01 

■p— 

£ 

O 

!- 

■P 

P 

ai 

-0 

S- 

n- 

01 

O 

(D 

aj 

in 

z 

3 
T3 

s- 

03 

OP 

0) 

C. 

£ 

Ol 

m 

■P 

> 

ro 

in 

•r- 

a> 

01 

O 

it- 

1 — 

3 

•P 

S- 

Q. 

in 
in 

c 

CD 

•p— 

0 

-Q 

•p— 

E 

-d 

CO 

■p 

3 

0) 

c 

•  p— 

C 

p 

•  p— 

in 

0 

■a 

O 

C 

c 

c. 

CL 

O 

03 

O. 

•r- 

CD 

cn 

O 

P 

S_ 

01 

T3 

ro 

5- 

cn-P 

c 

m 

in 

rH 

•p— 

1 — 

«*• 

■0 

Q. 

1 — 

s_ 

E 

0) 

S- 

03 

3 

3 

0) 

cn 

Q- 

-p 

01 

c 

■p 

i~ 

0 

01     ■ 
-1  >, 

in 

ro 

in 

c 

^ 

•P 

+J 

0  0 

01 

c 

a> 

u 

-P    E 

c_ 

OJ 

> 

01 

•  p- 

03 

E 

•r— 

<■!- 

in  -P 

ST 

E 

P 

l(- 

0)    in 

O 

ro 

cu 

in    01 

03 

O 

c 

c  -P 

u 

!_ 

• — 

O 

p— 

t- 

Oi 

1 — 

Q-i— 

c 

3 

P 

•r— 

in    03 

0 

O 

1 — 

a. 

01    s- 

s: 

>- 

< 

in 

s-  0 

a 
<. 
00 


o 
0 


CO 

=3 


00 
cn 


rH 

in 

03 

•1 

X 

CNJ 

OJ 

rH 

t— 

£ 

_ 

U 

0 

s_ 

u 

ro 

ro 

£1 

3 

c        0 

c 

, — 

-p 

O           -P 

03    >> 

•p— 

•  p— 

•p-    Ol 

■P   £ 

3 

-P  £  "a 

in 

>> 

5-   3:   O- 

01 

03  -P    Ol 

P 

c 

O            >> 

in 

-P           OJ 

U 

ro 

a.      -p 

03 

in  <«-   c 

03 

01 

E 

E  rs.    01 

in 

01 

0 

Q-M- 

•p-  ^-s  M- 

in 

p— 

a.       >,  E 

•p— 

.  p. 

in    03 

OP 

Ol 

E    C  +J 

•  r- 

1 — 

OJ 

Op    OJ    in 

c 

s. 

3  0  c 

73 

-P 

S-    s- 

•p— 

Q.T-    3 

OJ 

r— 

ro 

O    3    C 

in 

73 

P>    O 

in 

•p— 

3 

E    m    O 

3 

C 

73    03  O 

•r— 

3 

a- 

03 

£ 

03 

C    C 

O 

01 

5-    OJ   73 

03   -r-     E 

c 

73 

OJ    E    OJ 

in 

r— 

E    03 

ro 

n—          in 

•p— 

•p— 

Ol     03    r— 

0) 

in 

c 

•r     C     * 

£ 

O 

C   *->  -p- 

p 

73 

•  p- 

3    O  £ 

•■-  c  s: 

ro 

C 

CT-P- 

C 

OP 

r—     O 

3 

3 

in 

<    +J        - 

O 

£ 

0)     (J    -P 

1 — 

O 

•  p— 

U   -P 

■P 

Q.        in 

ro 

£ 

in   01   in 

01 

•p-  p—   o> 

> 

>> 

^ V 

73  -P    03 

c 

1*- 

Cut-    J 

01 

0) 

m 

S-     O   r— 

•  p— 

O 

O  £ 

s- 

ro 

03    S- 

1 — 

Ol           P> 

O 

01 

1 

3    CL  73 

OJ 

■P 

£   -P    !- 

•P 

OJ 

73            0) 

CL 

3 

+J    3    O 

4- 

1 

UJ  p—   J«£ 

•  p— 

O 

O    C 

73 

O 

LU 

03    C 

a. 

E   £ 

OJ 

OP  •■-    03 

in 

O    03    C 

i/> 

>>    Ol 

£    <J    i- 

01 

03 

S-          t- 

3 

•P 

CD  P    0) 

£ 

CO 

>P  T3 

•  p- 

03 

CL-P 

P 

c    in 

p— 

> 

CL 

m   in   0 

u 

in   03  -P 

Ol 

•  p- 

*Srf ' 

•r-             C 

■4- 

•  p— 

5-         c 

73 

P 

* 

O 

5- 

O      •>  OJ 

O 

•p- 

>>  >, 

3 

13    E    > 

E 

in 

■p 

£    0)    > 

in 

<P 

0  s.  01 

c 

c  3 

p 

r— 

03 

5- 

0) 

3 

•<-  +J 

u 

3 

•a  *-  0 

aj 

in 

0 

« — •  03 

<u 

in 

c       •■- 

p> 

<_) 

c 

<*- 

03  T3    E 

3 

0) 

73    t-    t- 

14- 

Q- 

c   in 

Cv£ 

E 

Ol    OJ    OJ 

0) 

E 

OJ    3  •- 

E 

P 

ro 

■P  <«-  +J 

3 

1/1    O    0> 

O 

p— 

in  •!-  1— 

0) 

CL 

•p-  sz  l/l 

(J 

(_ 

•  p- 

■p-   3  < 

£ 

0  >, 

O  2: 

—  cr 

03 

■P 

in 

C    01 

OJ 

t- 

OJ    C 

^ 

c 

<- 

£ 

J- 

•P          S. 

in 

■P 

0 

■P    O)  t- 

r- 

■P 

O 

O    5.    01 

•p— 

3 

OJ 

03          01 

c 

M- 

C    01  £ 

E 

O 

■P  r^- 

-^ 

£   +J  H- 

3 

£   -P 

i- 

£ 

03    S_ 

in 

■P    O  ••- 

O 

C 

Oi   -P    <- 

•P 

03 

■P  >i- 

•r~ 

Ol    3 

73 

U 

O 

s-  0  0 

00 

in    ro 

E 

■a  "*-  (T 

Ol 

u 

■p- 

03          Z 

T3 

i_ 

0)  i*_  <t 

•r- 

ro 

P 

>> 

Ol 

Gl  OJ 

+J 

C    03 

73 

ro 

in   c   a) 

3: 

C 

E  £ 

OO 

1-          X 

3 

-P 

E 

01    03  £ 

i. 

3  -P 

Ol  73    O 

■P 

O 

s_ 

•1-       +J 

>> 

Ol 

a. 

03 

<J  1—    <J 

in 

c 

O 

u  c 

S- 

u 

0 

c 

C    3  ■— 

c 

t- 

0)   03   in 

S- 

c 

OJ  -P 

•r— 

O    O  t- 

0) 

ro 

c 

Cl£    03 

10 

0 

£    C 

1— 

O    »  3  £ 

U 

■1" 

in  +J   J 

_j 

(_> 

■P  -I- 

OJ 

73 

•  p— 

c 

0) 

c 

X 

0 

£ 

C 
O 

OJ 
O) 

O 

s- 
01  01 

O 

■  r— 

£ 

s- 

>  -p 

•P 

P 
ro 

P 

3 
<*- 

■1-    03 
<*-    3 

in 

P 

O 

p—    OP 

73 

in 

c 

3    > 

s-   cn 

01 

in  >i— 

01   c 

01 

CL 

OJ 

■P 

£  •!- 

c 

E 
3 

> 

ro 

73    03 
C    C 

E  -P 
3    U 

m 

CL£ 

03    5- 

c   01 

in 

r— 

01 

lp 

c 

03 

73 

OJ 

in  p 

C  IP 

0 

E 

C 

C 

U  p— 

O    03 

in 

•p— 

73 

•r~ 

•<-  <a: 

•  p— 

03 

c 

r— 

c 

■p    in 

01 

03 

0) 

Ol 

03    C 

03  1— 

i. 

> 

CL 

cn  0 

+J  p— 

01 

•  p- 

■r— 

S-    •!- 

in  'i— 

u 

> 

P 

CL 

0  -P 

a. 

•  p— 

•  I — 

03 

u 

cl  in 

E 

■P 

C 

0) 

Ol  <x 

E 

O 

•  p— 

J- 

£ 

p— 

3  1— 

C 

Ul 

0) 

P 

■r-     O 

Cl-«- 

O 

c 

p 

■P  z 

O 

u 

01 

I — 

>+- 

03 

73 

OP 

in 

<: 

O 

p—    01 
O  £ 

C   £ 
03   +-> 

s_ 

c 

c 

u-l 

>   -P 

•  p- 

0 

0 

j- 

P 

op   3 

■+- 

0) 

O 

0   in 

> 

in 

£ 

ro 

•P  -P 

•p-  73 

■p 

t- 

P 

CL 

s- 

■P    OJ 

u 

O 

S- 

E 

in   0 

03    C 

01 

73 

O 

s-   a. 

C    S- 

•l-> 

O 

z 

01    CL 

S-    OP 

0 

>>"P 

oj   u 

i- 

73 

0) 

-P 

01  CO 

■P    c 

0. 

C 
03 

£ 
P 

_ , 

s. 

1—  0 

0) 

ro 

■•      > 

c 

Ol 

O 

3 

73  -P 

c 

•  p— 

£ 

in 

P 

cr 

01   in 

!_       . 

p^ 

4-> 

•p— 

■P    03 

O)    S- 

01 

c 

O 

in 

s- 

03    O 

£    Ol 

Q. 

0 

c 

■P 

•  »— 

3  O 

■P  H- 

•p- 

3 

<J  <I 

p— 

S-  -i- 

Q. 

in 

■p 

01 

03  M- 

O    3 

+-> 

0 

••—> 

>    r— 

Z    CT      • 

0) 

•p— 

£ 

OJ    3 

jk: 

<C   in 

in 

£ 

(— 

in 

O 

OJ 

CJ 

01 

01      p- 

c 

-P 

p> 

> 

>> 

s- 

£    X  >— 

0) 

in 

u 

•  f— 

p—    0) 

03 

■POO) 

73 

in 

3 

0) 

4- 

OJ  £ 

s: 

O    3 

LU 

■P 

•  p— 

"p 

73 

•P  -P 

in  r— 

(. 

p— 

<t- 

OJ 

!- 

03 

03 

OJ  -p-    >> 

i- 

O 

OJ 

01 

•r- 

OJ 

3  cn 

U 

in  3:  r- 

01 

Q. 

c 

73 

£ 

CT  C 

•p— 

0       a. 

cn 

a. 

t. 

01 

3 

E 

01   0 

c 

CL  op    Cl 

0 

3 

0 

£ 

P 

3 

73  1— 

0 

Cl£    3 

Q£ 

OO 

0 

1— 

in 

C 

03    03 

z: 

O  -P   in 

2-17 


s- 

to 

oi 

T3 

Ol 

Ol 

QJ 

T3 

■•-> 

+-> 

Qj 

c 

01    > 

to 

1      •!-> 

■!-> 

c 

T3 

•r— 

SZ.    ITJ 

O) 

C 

, — 

TJ    Ol 

U 

oi  x: 

73 

< 

*j  x: 

c 

O 

O 

. —  _l 

>1 

•  »— 

E  *-> 

73 

01 

OJ 

•r" 

a. 

T3 

l/l 

■r- 

C 

r— 

Q..,- 

Ol 

0) 

x; 

Ol  T3 

■o 

C 

01 

to 

c 

3    O 

o 

4- 

>«-    O    3 

'■<- 

•r- 

-D 

«-> 

E  — 

t. 

S- 

£ 

1) 

l- 

3 

<«- 

+J 

E 

c 

O   I— 

O 

a 

■i-    3 

TJ 

Ol 

♦J 

i_ 

3 

O 

o 

tj 

■i— 

o 

at  *j 

T3 

T3 

■»->  o 

OJ 

x: 

o 

s- 

C    l/l 

■»-> 

(J 

>>  >  u 

OJ 

Ol 

< — 

c 

J 

0) 

■(-> 

V- 

Oj 

>> 

O)  to 

ro    <u 

l/l 

*->  a>  -r- 

tO 

j= 

3 

ro 

JZ 

s- 

t. 

o 

x: 

TJ 

l/l 

ai 

01 

■i-  a  i— 

3 

«j 

a 

u    >. 

o 

«J 

c 

s 

Ol 

Ol  c 

•t-> 

in 

<_)       i- 

13 

2 

_l 

•i-    •!-> 

o      ■ 

z 

c 

•  f— 

o 

t- 

c  o 

3 

c 

u 

■a 

Q. 

SI    S- 

*3-    I/) 

o 

o 

TJ 

■I-    Q. 

i — 

01     ■   o 

0) 

C 

i/> 

<C 

5    OJ 

Ol 

OJ 

■  -— 

+->   TD 

Ol 

JZ    to 

tj 

tj 

x:  TJ    U 

XJ 

3 

+->  <C 

o. 

^    T- 

x: 

4-> 

OJ 

XJ 

C 

(J    01 

s_ 

c 

*->    Ol 

o 

u 

•(->    o 

Ol  I— 

*j 

3 

-^ 

l/l 

C    £- 

o 

ITJ 

•»->  tj 

— 

t. 

•  f— 

c 

ID    S- 

■!->    Q. 

I — 

OJ 

•  r- 

to 

TJ 

r— 

TJ    O  <— 

i — 

ra 

i— 

01 

a. 

+->    Q. 

o 

i — 

4- 

TJ 

01 

to 

S-    Ol 

S_ 

C    C    3 

•  r— 

■*- 

01 

c 

01    3 

+-> 

o 

01 

c 

x: 

01 

SZ 

3 

r— 

IT)           O 

4- 

■ N 

c 

3 

O    Ol 

—J    to 

a 

c 

u 

£Z 

<z  -u 

o 

a 

in    5 

73 

LO 

o 

■>-> 

•>-  -C 

c 

l/l 

c 

U 

o 

>1 

•r— 

O)   ■!- 

C 

— ' 

u 

Oj 

+J    -!-> 

O    5. 

o 

. — 

01 

01 

•  p— 

c 

o 

+j 

>            Ol 

ro 

1— 

n 

•f— 

+J    Ol 

•  f— 

■»■• 

l/l 

3 

to  *J 

c 

c 

•  ,-    01   -t-> 

^ 

t— 

jC 

U)    c 

■»-> 

■(-> 

o 

TJ 

to 

1X1 

+•> 

•r— 

01 

*J    4->  -r- 

1) 

U 

U) 

•r-   *r- 

tO     ITJ 

•  f— 

0) 

-n 

ro 

CTJ 

U    t- 

+-> 

H3  -i-    to 

ITJ 

u 

3 

c 

3 

OJ    2 

to 

f^ 

^ 

■  ^ 

CM 

oi  ai 

TJ 

o 

C     tO 

Ul 

o 

O"  to 

to  T3 

o 

T3 

a. 

"O 

<+-  •*- 

ai 

Q. 

£-          OJ 

C. 

I — 

•  -— 

U  +-> 

C    C 

o. 

■c— 

0) 

Ol 

TTJ 

*-  a> 

10 

01  i—  X: 

o 

r-~ 

*J 

ITJ    I/) 

O    3 

Q--i-> 

JZ 

C 

ai  i- 

TJ 

TJ 

.!->,—  +J 

4- 

<«- 

LO 

fO 

Ol 

3  s- 

a.  o 

o 

c 

OJ 

■o 

+J 

3 

TJ 

oi  ai 

S- 

OJ<C  4-    l/l 

oi 

T3 

c 

•!->  O 

Ol    O) 

OJ-l-> 

OJ 

CT 

■»— 

XJ 

^_ 

C    l/l 

c 

TJ    i/) 

+J 

e 

o 

o 

Cr:  +J 

S- 

c 

o 

*J 

C 

-»-> 

•  ,— 

■r-     (0 

lO 

■«— 

CCO 

tr- 

T3 

•^ 

en 

c 

O 

•  p- 

Q. 

o 

•r» 

c 

Ol 

O 

■a  oi 

ai 

TJ 

S-    ITJ    U 

io 

- — 

-1-1 

01 

4-  •.- 

Ol    *-> 

-a 

rz 

73 

01 

XJ 

to 

i-  •— 

3 

5- 

S_ 

O)  i—    <_) 

re 

c 

O 

■o 

x: 

s- 

a 

!_ 

E 

TJ  Q. 

I/) 

11 

TJ 

X:            ITJ 

a; 

Ol 

1 — 

T3 

Ol 

+j  to 

(TJ 

4J 

in 

<D 

E 

) 

1*- 

OJ 

10 

r— 

ou->  ai 

XZ 

-C 

3 

JZ 

Ol    C 

■•-> 

■u 

CD 

•r- 

Ol 

O 

, — 

O 

rz 

ai 

•r- 

r— 

01 

!_    i.    O) 

+J 

*J 

O)  O)  E    ITJ 

ITJ 

o  u 

Ol 

01 

OJ 

u 

II— 

o 

i- 

•r— 

S- 

O    3    C 

Ol 

3 

•  f— 

■o 

■(->    ITJ 

.*. 

s- 

3 

S- 

(. 

>> 

J. 

to 

l/l 

TJ 

ai 

XI 

Z      +J     •!- 

i*- 

^ 

b 

o 

-tJ    I/) 

O 

a. 

•  r— 

-a 

aj 

£= 

to 

J- 

TJ 

c 

+->  a> 

-C 

u 

+-> 

3  l— 

O 

iq 

S- 

+-> 

E 

!-    E 

u 

■t-> 

4- 

O 

o 

•  f— 

o 

Ol 

Ol 

r— 

C  +J 

•t-> 

to 

c 

Ol  <*-    Ol 

01 

OJ 

-C 

oi  x: 

E 

O)  -r- 

l«- 

c 

01 

■  ^ 

n 

E 

> 

<♦- 

^: 

c 

s- 

ai   o 

01 

-C            Q. 

aj 

i/i 

+J 

•4-> 

x:  o> 

O 

4- 

01 

Ol 

> 

3 

TJ 

Ol 

•  r- 

TJ 

E 

E   c 

O) 

E 

+J   m  -i- 

i/l 

ro 

+->  -i- 

u 

O)  l— 

to 

E 

•^ 

ar 

S- 

+J 

a 

3 

s_ 

f^ 

3 

E 

c 

•-3 

E 

-      Q. 

3 

o 

+J 

T3 

s- 

(J 

S-    ITJ 

E 

■U  <c 

ai 

to 

o 

TJ 

Ol 

C 

r— 

o  </> 

•r- 

o 

c  c 

+J 

Ul 

QJ 

+J 

<TJ 

•^ 

o 

TJ 

+-> 

01 

>> 

s: 

a. 

•  f— 

u  •-- 

TJ 

C 

u 

Ol    O    Ol 

Ol 

> 

ITJ    l/J 

Ol   +-> 

<f 

(J 

c 

X 

+j 

+J 

3: 

•r— 

s- 

o 

Ol     S-   XT 

c. 

lO 

S_ 

^~ 

— 

Ol 

to     C 

c. 

o 

0) 

J^ 

c 

O- 

r— 

Q. 

s-  ai 

(0 

+-> 

i. 

3    Ol  -*-> 

3 

4-> 

0) 

O 

>>  >lXl 

ITJ    Ol 

c 

J- 

ai 

u 

_l 

r^ 

x: 

c 

•t« 

Ol   ^ 

3  4- 

CT) 

r— 

3 

■U    E 

+J 

Ol 

-a 

LO 

-I-)  +J 

0)   ■»-> 

x: 

3 

+j 

I — 

TJ 

OJ 

TJ 

3 

01 

>  u 

O  f- 

ai 

•r— 

O 

Ol    TJ  t- 

3 

o 

c 

Ol 

•f—   *r— 

O 

i—    o 

o 

O 

, — 

•  1— 

o 

i- 

3 

x: 

•o 

x: 

Ol    o 

az 

>-  i— 

S- 

z: 

>■ 

-OOO 

4- 

u 

3 

L. 

(_)  C_J 

■»-> 

Q-    Q. 

""3 

>-  <XL  3 

+J 

O 

■x: 

1— 

UJ 

(— 

.—  i. 

-a 

i- 

TJ 
Ol 
Ol 

c. 


LO 

01 

OJ 

■!-> 

l/J 

c 

1 — 

a 

ro 

a. 

C_ 

U1 

o 

o 

•  (— 

■(-> 

■a 

s- 

OJ 

c 

01 

tn 

o 

<+- 

•  r— 

l/l 

Ol 

-a 

+J 

s- 

s. 

TJ 

s: 

Ol 

l/l 

l/l 

01 

^ 

TJ 

3 

u 

Ol 

l/I 

TJ 

1 — 

l/l 

•~3 

Q. 

•f- 

o 


l/J 

UJ 
LO 

z 
o 
a. 
oo 

LU 
C3J 

z 
<c 


O 

C_J 


a. 


>,  01 


a/ 

o. 


a. 
ai 


s- 

Q.-l-> 

01 

c 

a. 

+J 

o 

3 

C 

T) 

•  r- 

to 

t^ 

3 

+J 

u 

k 

"3 

to 

3 

Ol 

QJ 

— 

t. 

4J 

(. 

C 

+J 

ro 

a; 

o 

to 

3 

T3 

(. 

e 

•  f— 

01 

o 

3 

to 

E 

u 

o 

c 

ro 

1 — 

O 

<_) 

0J 

I — 

(J 

c 

ro 

l»- 

•r- 

x: 

0J 

O 

0J 

to 

XJ 

>>  O. 

o 

■!-> 

•^ 

c 

4-> 

•  r— 

CL 

rO 

■—> 

■o 

•  •• 

•  * 

01 

<u 

i. 

aj 

ai 

JZ 

Ol 

4-> 

c 

+-> 

> 

•i— 

to 

to 

OlQi 

c 

c 

i — 

E- 

•r~ 

a; 

t— 

OJ 

-!-> 

, — 

•r- 

u 

u 

-!-> 

<+• 

c 

01 

♦J 

~o 

o 

*. 

•  r— 

c 

IJ 

>*- 

_i 

ro 

r—  +j  s-  x: 

•i-  3  (— 


<j 

O-  E 

■!-> 

0) 

to    O 

3 

l«- 

i- 

<4-        . 

^~ 

•—  <♦- 

l/l 

Ol 

O    to 

to    OJ 

-      E 

01 

i_ 

Ol 

>!   O 

x: 

Ol 

C    E 

+j  x: 

■i-> 

f^ 

TJ    O 

•^ 

c 

1 — 

u 

u  i— 

o 

x: 

•^ 

x: 

TJ 

iyi 

•*-) 

x: 

+J  x: 

Ol    S- 

C 

•f— 

u 

•<-    V 

x:   3 

_2 

» 

to 

x: 

*J   s- 

5 

■o 

-o  J 

Ol  «- 

3 

Ol 

Ol 

O 

01 

c   O 

h- 

c 

<<- 

c     « 

•r-  <«- 

s- 

'f— 

c 

J-     >,4-> 

Oi 

r— 

o 

Ol  ^~ 

U    l«       . 

a. 

u 

T3 

•»-> 

U    O. 

Ol  i—  00 

<z 

^ 

^ 

C    Q.1*-  i—  i-h 

o 

•  ^ 

•  r— 

O    3 

i*-     Ol  LU 

X 

(_> 

J 

Z 

CJ    l/l 

TJ    J  LO 

QJ 


x: 
o 


00 


s- 
o 

4- 

•r-  73 
O  Ol 
Ol 
tl-  c 
O 

TJ 
i- 

0)    c 
OJ  0) 

c  >     . 

TJ    O    01 

TJ    i-    > 

■>-> 

x:  +j  tj 
■u  o  c 

rz     S- 
<4-  Ol 

0  m   +J 
TJ  i — 

oi  x:  <r 

to 

3  tO  +J 

TJ  i— i    U 

U  LU    Ol 

01  tO  -i-i 
XJ  O 

u 

Ol  •  Q. 
>    5- 

■r-      OJ      O 

+->  >«-  z 

ro  •■- 

c  3  ai 
s-  o-x: 
oi  <:  +j 

4-> 

r—     X     10 

«a:  o  4-> 
u  s- 

C  r—  o 
S.  -r-    CL 

U2  a 
x:        3 

•!->    Ol  tO 

i-  x: 

0  ■!-> 

z 

O    Ol 

01  +->   c 

x:  -r- 

■>->    c:  r— 

o  oi 

l/l  •!—    Q. 

01  4->  -r- 

to  3    Q. 

O  i— 

Q.1—     OJ 

o.  o  x: 
o  o--t-> 


Ol 

x: 
+-> 


+-1 

3 


03 

C 

L. 

S- 

•i— 

0J 

0) 

E 

> 

4- 

ro 

Oi 

»f— 

+-> 

C 

0) 

3 

C 

XI 

cr 

a 

l/l 

<C 

u 

ro 

c 

3 

ro 

i/i 

+j 

u 

■a 

3 

0J 

S- 

O 

C 

to 

ro 

XI 

QJ 

o 

3 

ro 

M 

•^ 

XJ 

C 

C. 

LU 

T3 

o> 

ro 

01 

03 

C 

Ol 

•^ 

3 

3 

O 

S- 

OJ 

o- 

"O 

OJ 

Ol 

£Z 

•p* 

«J 

S- 

3 

3 

XJ 

o 

OJ 

Ol 

XI 

XI 

c  <—  -      >— I 


01 

<—  <«- 

x: 

Ol 

+j 

Q-O 
•i-  i— 1 

OJ 

CL 

c 

J-> 

•  p— 

0)    3 

3 

x:  o 

Ol 

■!->    XJ 

•  f— 

TJ 

to 

> 

f—  ^-^ 

•  ^ 

Ol 

f^ 

> 

!_ 

Ji 

•r-     Ol 

TJ 

Ol 

3  — 

a 

>> 

C. 

XJ 

TJ 

a.  tj 

-l-> 

3L" 

OJ    •!-> 

3E 

c 

Ol 

0J 

cz 

XJ    5- 

x: 

t. 

•  r— 

01 

OJ 

c 

3 

3  -^ 

3 

3 

TJ 

O     TJ 

-C 

C_J 

UJ 

-C    3 

o 

•r-    Ol 

<_J 

1    sp 
-cas 
ed. 

Ol 

•i-   +J     M 

> 

o    to    >, 

S-    r— 

+J 

C    O    TJ 

TJ 

TJ    3    c 

c 

=       TJ 

s- 

E 

Ol 

O    Ol    01 

■»-) 

S.    ul  X. 

f— 

4-    S- 

< 

O  TJ 

s-  3:  r- 

cz 

Ol            3 

b 

<4-            O 

OJ 

•<-     .  x: 

xz 

3  "O    to 

■*-> 

O"   Ol 

t<    U1TJ 

o 

tfl    c 

z 

10  Ol  TJ 
TJ    S- 

01 

S-   TJ   TJ 

B 

x: 

(TJ   TJ    Ol 

o 

*-i 

3    TJ    M 

r^ 

to 

t/l 

TJ          •>- 

CO 

ro 

■»-> 

to 

LLI     >,    tO 

en 

X 

TJ 

+J 

.—     Ol 

f— 1 

Ol 

3T 

i- 

oi  -»->  x: 

r— 

o 

x:  u  +J 

* 

-* 

Q.+J    01    O 

ro 

» 

u 

o. 

t-  o. 

1— 1 

E 

TJ 

3 

t-  -r-    >, 

i-O 

'3 

to 

our 

£ 

x: 

(J 

c 

(. 

01 

ro 

00 

i—l 

2-18 


+J 

o 

01 

4-> 

<-l 

z 

c 

c 

■ 

o> 

•t— 

Ol 

in 

C\J 

(/) 

••—> 

QJ 

, — 

E 

•r— 

CM 

C 

a 

JZ 

ai 

Ol 

i-H. 

o 

t- 

I— 

Q. 

Ol 

l/> 

1 

•  f— 

Q. 

■r— 

in 

Ol 

to     • 

+■> 

a. 

■  (— 

U0     10 

u 

O 

4-1 

c 

c 

<D 

z 

T3 

01 

in 

Ol 

«    5- 

S- 

c 

jz 

03 

c 

oi  ai 

£_ 

0) 

03 

+j 

O 

•  r- 

1     u 

o 

£ 

E 

<-J 

4- 

to  c 

CJ 

+J 

01 

Ol 

Ol 

m  o 

o 

e 

4- 

c 

<_i 

■a 

"»- 

•f— 

, — 

to 

c 

o 

"O 

"O 

3 

Ol 

4->    >> 

10 

tz 

. — 

C3 

c 

C    4-> 

c 

03 

■r— 

■  1 — 

0)  ■<- 

in 

o 

3 

O 

4-1 

■o 

E  i— 

c 

■(— 

>iJO 

4-> 

+J 

c 

E    03 

o 

to 

•  r- 

03 

O    3 

■r— 

1/) 

Q.+J 

>1 

4- 

E 

e_>  a- 

+■> 

3 

Q. 

a 

01 

O 

Ol 

03 

o 

3 

c 

E 

S- 

a 

o  s- 

U 

10 

1/0 

03 

4-1 

4->   -I- 

•  i— 

•I — 

•> 

t_> 

Ol 

-o 

03 

4- 

"O 

i — 

u 

OS 

c 

l/l 

•  r- 

•r— 

ai 

s: 

03 

Ol   t- 

-o 

■a 

o 

10    3 

o 

0) 

«^- 

Ol 

> 

C    O 

z: 

TO 

a> 

-^ 

JZ 

oo 

O    >i 

C 

"O 

+-> 

i — i 

a. 

Q. 

01 

03 

3 

01 

UJ 

Q. 

to    O) 

^ 

a, 

t- 

> 

s_ 

oo 

3 

Ol    C 

4-> 

X 

U 

•r- 

o 

co 

S-  -r- 

o> 

+J 

4- 

in 

T3 

c 

o 

"O 

03 

•  f— 

C. 

O    S- 

0) 

4-1 

c 

c 

c 

T3 

JZ 

0) 

4->    03 

JZ 

ia 

03 

E. 

•  i— 

4-1 

"O 

a> 

(J 

s- 

Ol 

i — 

tz 

5-    Ol 

C 

ai 

s- 

(1) 

+J 

03 

C 

3 

Ol    S- 

c 

<»- 

o 

> 

f^ 

> 

■  i — 

<*- 

10 

0) 

4- 

•  r— 

< 

T3 

Oi  ro 

2: 

s- 

4-1 

i — 

■a 

Ol 

S-  CO 

c 

03 

+J 

i — 

0) 

i/l 

i 

•u 

01 

o 

c 

u 

•F— 

M 

10 

ai  <nj 

-o 

<n 

■f— 

s- 

01 

4-1 

>) 

3 

in  r-~ 

c 

03 

4-1 

ai 

■•—) 

in 

l_) 

nj 

03 

QJ 

u 

+-> 

o 

(8 

10 

01  T3 

S- 

r— 

0J 

t— 

S- 

Ol 

c 

•  f— 

i—    c 

CQ 

O- 

in 

<C   O- 

•1- 

03 

T3 

a.   03 

■o 

c. 

03 

Ol 

0) 

E. 

r^ 

>=J- 

> 

i- 

c 

Ol 

o 

4-1 

E 

4-1 

■( — 

0) 

4-1 

_l 

in 

Ol 

o 

4-1 

4-1 

L0 

03 

Ol 

5. 

Ol 

o 

c 

o 

!- 

a. 

3 

ai 

O 

Oi 

>> 

t- 

c 

O) 

•  f— 

-C 

4-1 

■o 

Ol 

O 

in 

4-> 

•r— 

03 

c. 

S_ 

01 

4- 

in 

0) 

01 

S- 

3 

in 

0) 

in 

ai 

•t — 

03 

01 

Ol 

Ol 

Q. 
•t— 

a. 
ai 

o 


. 

. 

a. 

O) 

O) 

o 

c 

£= 

•  r— 

•  ^ 

O) 

4-> 

4-> 

c 

C 

c 

•  1— 

01 

Ol 

■o 

E 

E 

5- 

E 

E 

03 

O 

O 

f^ 

O) 

u 

u 

Ol 

-Q 

01 

!- 

i. 

01 

O 

!_ 

o 

o 

4-> 

01 

M- 

QJ 

4— 

s- 

c 

-Q 

4-> 

u_ 

01 

Ol 

3 

•(-) 

3 

E      ■ 

S_ 

O 

3 

o 

E  "O 

CJ 

>1 

4-> 

>1 

oi. 

O    01 

U    4-1 

>1 

-^ 

c. 

^ 

r— 

o 

o 

c 

01 

c 

•  r- 

s-  c 

!_ 

03 

-Q 

03 

U 

3 

Ol 

.£ 

o 

-1= 

01 

o  to 

—1 

1— 

Q£ 

t- 

O 

>-  -r- 

LU 

to 
z 
o 
a. 
to 

LU 

Qi 

a 

z 
< 


o 

(_3 


z 


ex 


C_) 

I— I 

—I 

CO 


10 

O    in 

Ol 

4-i  ai 

C    03   4->    O 

•r-     0) 

4-1 

03           OT3 

c 

T3     S-     > 

o 

■a 

-C  >4_    C 

o 

01     Ol  T- 

c 

c 

4-1    O            5- 

•  f— 

N    C   4-1 

03 

r— 

Ol    01 

4-1 

>>•>-    03 

in 

•t— 

S-    in    J-  <*- 

u 

r—   *-     C 

03 

03 

0)   +J    01  •!- 

<c 

03    01    J- 

JC 

in 

4J 

-C    U    5    3 

C     S-     01 

Oi 

01 

4->    03            CT 

o 

03           4-> 

4-1 

4J 

"O 

03    Q.  in    03 

z 

atf— 

in 

03 

S-     E    4J 

4J     C     0J 

03 

i — 

4->    T3 

•i-    U    01 

01 

O    T- 

o 

3 

C    Ol 

5            3  -C 

3 

C  +J    c 

CJ 

U 

01    in 

O    E  "O  +-> 

S- 

+-i    o 

■r— 

•r-   m 

r~     S-     O 

•I-) 

in  ••-  •r- 

*» 

4-1 

U    3 

t-    01    5-    O 

03   14-    4-1 

— - 

C 

•r-     U 

•(->    Q.4-1 

03 

JO    * 

3 

03 

<4-   in 

Ol     1 

s-   > 

CJ 

Q.1*- 

10    O)  C  ^ 

in 

LO    4-1      i- 

3  XJ 

03    C    O    10 

01 

1-4      01      01 

Ol 

n 

in 

J=     O   -r-  -r- 

4-1 

UJ    t-    in 

JZ 

01 

Ol 

Q.I—   +->    S- 

03 

to        c 

4-1 

■a 

C   J3 

1              03 

c 

<4-     O 

c 

•  r— 

o  oi  -a  4J 

•r- 

01   o   u 

C 

01 

■a 

3  SZ    03    c 

E 

jC 

o 

Q.T3  i— 

4->    4J     S-     03 

•  ^ 

4J     U)    >, 

in 

01    3 

O)  u 

r— 

•n-    oi 

c 

3 

in  o 

>,  10     01  -f- 

01 

c   to   s_ 

o 

in 

in  j= 

.a  io  "o  it- 

■<-    >,  01 

•r— 

3    in 

Ol         -i- 

4-1 

r—    C 

4-1 

. — 

U 

0)    !-  i—    C 

u 

01    03    01 

3 

03 

in    c 

>  T3  •■-    O) 

01 

>  c 

i — 

4J 

•i-    o 

o  -a  o  -r- 

'*— 5 

•r-    <     Ol 

i — 

O 

■o  ■<- 

E    03         to 

o 

4J             £ 

O 

4-1 

4-1 

E- 

m       i— 

CL 

4-1     3 

>,4->        .     C 

o. 

c     ■ 

1 

O    >— 

is   O   in   O 

S.  i— 

01 

U) 

C  r— 

E    C    01 

0) 

01    •!-          • 

c 

i — 

O 

•r-     C 

in 

£ 

4-1    03    01 

o 

03 

01     Q. 

c —   in  i—   o 

•  r- 

4-1 

r-    4-1    4-1 

M 

4-J 

s- 

•r-     01     Q.-<- 

l/l 

<C     Ol     03 

o 

ai 

03    S- 

O    O    a.  in 

>> 

<4- 

T3    3 

E 

•t— 

T3    3    3 

o 

C            O" 

10     03 

■O         in  i — 

m 

O  <*-    Ol 

>>T3 

oi  to         (J 

c 

+J 

•r-      O    -O 

"O 

> 

c    >> 

i—  I— l    i-    c 

0} 

c 

4-1            03 

Ol 

03 

3    S- 

i—  LU    01    O 

01 

u  ■—  c 

C 

Ol 

O    03 

.,-  1/3   +J    u 

01 

E 

<:    Ol  •■- 

•r- 

X 

a.-o 

a.        m 

-C 

Q. 

> 

E 

E    C 

in          J    oi 

■!-> 

o 

O    01    io 

03 

o  o 

-C 

c 

r^ 

Z     1—    •!- 

X 

u  u 

-  J    C  h- 

£ 

01 

01 

0) 

■a 

01 

Ol    o    o 

4-> 

^= 

> 

4-1     03 

0) 

O    in 

C  i— 

IfB 

u 

Ol 

.    C  -r- 

c 

in 

•  r- 

O  <*-  i—      • 

3 

c 

-o 

01    01    C 

01 

in 

C   T3 

im       i—  "a 

c 

>  >—    S- 

01 

3 

03    C 

oi  •<-  oi 

01 

03 

^~ 

•r-    03    O 

JO 

(-1 

O)  03 

oi  m  a.  s. 

01 

s: 

03 

+-1     >    >4- 

in 

s. 

O)  03    in    01 

i- 

Ol 

03  ■!-  'r- 

4-> 

•r- 

o    >> 

s-  x:       T3 

O) 

4-> 

E 

C    3  i— 

o 

■a 

i- 

03  a.  s-  •<- 

03 

T3 

01 

t-    O"  03 

c 

U    03 

.c    i     o    in 

C 

(J 

oj  mo 

c 

•r-    E 

(J  oi  •-->  c 

+-> 

03 

01 

4J 

in 

01 

X     ■!- 

01    C    03    o 

O 

(. 

•r— 

^  c  c 

03 

0) 

O    t- 

t-    O    E    U 

c 

CO 

a. 

<C    03  •■- 

jr 

J3 

4-i  a. 

01 

Ol 

4-> 

JC 

C 

s. 

4-> 

. 

+J 

o 

lt- 

c 

Ol 

in 

Ol 

m 

JZ 

s- 

c 

1/5 

3 

ai 

■f— 

in 

1 — 1 

T3 

<*- 

JZ 

C 

UJ 

QJ 

X! 

01 

ai 

o 

UO 

JO 

O 

t- 

■1 — 

■r— 

Q- 

O) 

JZ 
4-J 

4-1 

c 

01 

JZ 

u 
o 

s- 

u 

0) 

a. 

to 

■4- 

o 

c 

>» 

l-H 

O 

u 

c 

t- 

LU 

■  ^ 

•a 

00 

O0 

l-H 

u 

■a 

Ol 

en 

03 

ai 

LU 

Ol4-l 

C 

JZ 

U-l 

o 

c 

■r- 

Ol 

4-1 

0) 

o 

0) 
10 

3 

c 

c 

JZ 

01 

QJ 

O 

S- 

•r" 

4-1 

Ol 

Cl 

u 

in 

3 

■a 

•o 

c 

■4- 

01 

•  (— 

o 

01 

s_ 

s_ 

in 

s- 

0) 

3 

T3 

in 

c 

s_ 

0J 

> 

u 

c 

01 

o 

o 

3 

o 

o 

03 

S- 

•  1 — 

o 

r^ 

T3 

in 

•■ 

o 

in 

T3 

in 

1/1 

3 

QJ 

"O 

tn 

03 

3 

u 

4-1 

c 

4-1 

in 
in 

3 

in 

JZ 

f^ 

in 

01 

i. 

0J 

o 

U 

f^ 

•r— 

> 

QJ 

Q- 

3 

o 

Ol 

O) 

01 

-a 

0J 

4-1 

s- 

c 

c 

s 

4-1 

oo 

i — 

•  f— 

•  f— 

o 

E 

03 

1 — ( 

. — 

01 

1 — 

in 

4-1 

z 

c 

, — 

UJ 

•^ 

JZ 

01 

in 

o 

o 

to 

Q.4-1 

to. 

O 

c 

4-1 

in 

Ol 

JZ 

to 

o 

a. 

Ol 

c 

u 

in 

Ol 

1— 

Ol 

4-1 

•  r— 

•^ 

> 

s- 

c 

in 

01 

S- 

01 

•  r— 

03 

o 

03 

01 

JZ 

03 

c 

014-1 

01 

•r- 

u 

c 

4-1 

QJ 

•f— 

c 

03 

>, 

in 

4-1 

1 

Ol 

JO 

r— 

r— 

•  1— 

£Z 

Ol 

s- 

4-1 

JZ 

01 

o> 

ai 

(. 

S- 

o 

c 

o 

in 

■a 

in 

O) 

JO 

Q. 

3 

01 

o 

•r- 

to. 

t- 

03 

o 

c 

Ol 

•  i— 

Ol 

O 

4-1 

H 

in 

o 

a. 

t- 

•  r- 

o 

Q. 

IA 

u 

i 

in 

tz 

-3  -a 

Ol 

a. 

01 

■o 

i- 

3 

in  «C 

4- 

O 

s- 

^ 

JO 

o 

+j 

c 

U- 

o 

O 

o 

S- 

QJ 

3 

01 

+j 

Ol 

4-1 

DC 

■a 

c 

u 

4-1 

o 

t- 

4-1 

=3 

4-> 

Ol 

s. 

•» 

in 

in 

3 

o 

o 

4-1 

ac 

T3 

jo 

Ol 

+J 

E 

QJ 

E 

c 

4-1 

03 

Ol 

> 

E 

JZ 

u 

m 

3 

03 

QJ 

>, 

V 

r— 

10 

03 

4-1 

Ol 

Ol 

QJ 

TO 

o 

tn 

01 

4-1 

•  r~ 

O 

E 

Ol 

i- 

»- 

(. 

01 

'- 

3 

s- 

QJ 

JO 

tn 

u 

a. 

4-> 

o 

1- 

4J 

JZ 

4-1 

s_ 

01 

O 

o 

3 

01 

a. 

T 

t/3 

z 

01 

in 

4-1 

in 

U 

_l 

a 

or 

'"3 

c_> 

o 

to 


2-19 


lO 

o 

in 

c: 

<-> 

10 

■*" 

OO 

1 

0J 

>> 

T3 

C 

o 

T3 

u 

OJ 

c 

0j 

i— t 

^ 

01 

A3 

*-J 

a 

> 

oi  lu 

CL 

E 

-o 

i — 

T3 

,— 

•  ^ 

£ 

a 

ro 

in 

■j) 

~> 

C 

in 

OJ 

c 

4-> 

j_)    (U 

=> 

(J 

£ 

c 

<c 

i/> 

0J 

< 

i — 

*-> 

ID 

in 

■  ^ 

o 

■o 

8- 

T3 

c 

in 

o      • 

+-> 

o 

-C 

in 

ro 

u 

rjl 

>> 

■ — 

•^ 

01 

C 

b    •!- 

2:  s: 

•  ^ 

•f— 

Q.I— 

3 

C 

T) 

C 

c 

ro 

0J 

r— 

3 

£ 

b 

O  I— 

</i 

_j 

* 

+-> 

E 

O 

O 

a. 

•r- 

ro 

3 

c 

£ 

ai 

*j 

Ol 

*-  at 

■  *— 

E   CQ 

<0 

U1 

3 

00 

•^ 

•  r- 

E 

k 

T3 

•  f— 

3 

b 

4-> 

a.  £ 

O 

lO 

(J 

■r— 

Q. 

C 

*-> 

•r- 

CH«- 

•-— 

^ 

a. 

O"00 

o 

I — 

>v- 

+J 

t-     >> 

c 

o 

in 

<-" 

*J 

ro 

ro 

oo 

O 

> 

OJ 

LU  ■— 1 

z 

<r 

U  Q. 

<*-  £ 

o 

r— 

>i 

u 

01 

0J 

> 

i- 

«J 

•  ^ 

a. 

OJ 

C_>  LU 

c 

» 

*r— 

£ 

■OJ 

0) 

0J 

rz 

*-> 

c 

-a 

■r— 

£ 

LO 

0) 

c 

oi  c 

OJ 

+->  T3 

*J 

c 

13 

■t-> 

»- 

£ 

i- 

a. 

rO 

ro 

o 

3 

a. 

*J 

>> 

£ 

b 

o>  ro 

L- 

C     U 

ro 

o 

C 

O0 

O 

a 

(J 

u 

■r— 

•r- 

£    lO 

+-> 

0J 

(0    u 

O 

(11    t- 

r— 

•  «— 

T3 

* 

o 

4- 

•  1— 

4-J 

OJ 

"4- 

•  ,— 

£ 

•  r— 

H- 

E    ro 

ai 

4-> 

l/l 

a 

•» 

E 

14- 

c 

ro 

3 

£ 

O 

■O  £ 

o 

frl 

■o  s- 

oj 

O)  Q. 

t- 

(0 

•^ 

»— i 

L0 

ro 

■a 

b 

•  ^ 

ro 

U 

ro 

4-> 

OJ     4-> 

4-1 

3 

T3     0) 

s- 

ai    <u 

*J 

u 

LU 

1 

0J 

■0J 

e 

Oi 

o 

c 

b 

0 

OJ    E 

01 

in   s- 

>» 

in 

T) 

t/1 

>,C\J 

in 

*J 

31 

C 

' — 

a 

_i 

5- 

o 

•i-  <♦- 

c 

l/l 

i—  <t 

£ 

Q. 

c 

Q. 

-Q 

in 

1 

•  ^ 

4-> 

a. 

O 

•  r— 

3    O 

o 

4-> 

01 

ro 

t 

E 

*-> 

CL 

3 

oo 

in 

C 

OJ 

•X 

<4- 

4-> 

CT 

oj 

»—    #— 

C    Ol 

a. 

OJ 

•^ 

1- 

«J 

ro 

u 

c 

O 

J= 

3 

<x 

fO 

OJ    ru 

4-> 

£ 

ro  •— 

•  » 

•.-  c 

E 

+J 

rO 

o> 

s: 

in 

o 

r0 

■-— 

4-1 

O 

4-> 

u 

S-    Q. 

•  r- 

4J 

s-  «a: 

in 

f—  •r- 

o 

ro 

S- 

'^ 

0J 

■  r~ 

( — 

4-1 

■  , — 

e 

f_ 

•*— 

o 

1/1 

ai 

ro 

<u   ai 

LI 

at 

o 

a 

1|- 

c 

-a 

l/l 

ro 

rz 

4-J 

o 

O 

14- 

4->     U 

o 

fc. 

"O  i— 

X 

Q.X3 

si 

>*- 

o 

•  •» 

ro 

4-1 

O 

rO 

s- 

a. 

•^ 

O   m 

CL 

o 

01    ro 

a> 

•  ^ 

i-~ 

\ 

01 

o 

OJ 

ro 

m 

, — 

14- 

a. 

4-> 

c 

Q.M- 

14-     C 

»— 

Q.  O 

•f— 

□."a 

£ 

a 

c 

;_ 

T3 

C 

01 

3 

o 

OJ 

O 

•  r— 

l/l 

o 

E 

1) 

+J 

■* 

S 

ro 

* 

OJ 

Q- 

O 

S- 

■o 

in 

c 

OJ  £ 

4-J 

oi  oi4-> 

oi  r- 

3 

in 

o 

•r- 

E 

•  <— 

a/ 

S-    4-> 

Ol 

b 

£     T- 

in 

£    ro 

O) 

a. 

3 

C 

>>£ 

c 

c 

'*- 

3 

4-J 

C 

c 

O) 

Ol 

(0 

C 

a 

4->    s- 

o> 

+-> 

c 

•r- 

ai 

o 

o 

't— 

Q. 

ro 

•1— 

•t— 

c 

c 

-o 

't— 

a 

o 

5 

i/) 

•r- 

01 

01 

OJ 

•  ^ 

•r— 

4-1 

E 

(O 

•»— 

•r" 

in   c 

•a 

Q. 

10 

o>-<- 

T3 

T3 

£ 

'- 

CM 

•4-> 

in 

+-) 

+J 

c 

OJ 

b 

m 

4-> 

■a 

T3 

01    O 

i. 

3 

ro    01 

o 

c 

C_ 

ai 

+j 

01 

1 

ro 

•  ^ 

ro 

u 

OJ 

£ 

O 

■OJ 

n 

s_ 

c. 

N-      >. 

to 

m 

i  £ 

4-J 

•1-  4-1 

c 

ro 

+-> 

S  c\ 

E 

+J 

0' 

"O 

+J 

K- 

•r— 

o 

ro 

ro 

T3 

■o   OJ 

Ol 

4-> 

S-    10 

•^ 

Ol 

o 

K- 

■r- 

LO 

in 

Ul 

•  r— 

C 

4-> 

O) 

Ol 

OJ 

3  £ 

<TJ 

01 

■a 

£ 

ro 

oj   <0 

+J 

01 

c 

Nl 

O 

^n 

01 

X 

£ 

•  ^ 

•^ 

at 

OJ 

OJ 

4-> 

+J 

£ 

S_ 

c 

_l   <4- 

•  >— 

>  o 

c. 

s- 

r» 

01 

i. 

a 

OJ 

rz 

c 

4-> 

i — 

£ 

!_ 

T3 

t. 

O 

in     - 

<0 

ro 

03     O 

C 

O  C_) 

(0 

in 

o 

in 

«J 

3 

t- 

o 

£ 

•r— 

01 

•^ 

U 

■r- 

c 

m 

r~ 

4-J 

i~ 

U 

s: 

+-> 

•r- 

■(-> 

a. 

3 

D) 

az 

*-" 

OJ 

3 

■r- 

u 

c 

!_ 

4-> 

o 

4-> 

4->      3 

CQ 

c 

0J 

11     C 

3 

H- 

c 

00 

ro 

O 

•r— 

a. 

1/) 

-Q 

14- 

ro 

ro 

3 

c 

a. 

c 

in 

C 

■r-  £ 

01 

> 

£     O 

'4- 

OO    r— 

ai 

<D 

m 

E 

E- 

Lj_ 

r0 

B 

4- 

OJ 

X3 

•r— 

'4- 

(J 

OJ 

OJ 

s_ 

OJ 

•r— 

»pH 

>4-    4-> 

I 

■r~ 

r—  1- 

■  ^ 

i— I    3 

c 

E 

i- 

O 

O 

c 

in 

OJ 

u 

r— 

E 

ro 

E 

OJ 

OJ 

O 

E 

4-1 

4-J 

< — 

LU    'J 

>> 

E 

01 

^ 

■a 

01 

c 

01 

•  r— 

•^ 

(0 

+J 

01 

OJ 

>> 

u. 

E 

3: 

E 

in 

^ 

c      - 

o 

<0 

ro 

ro 

ro 

O 

c 

ai 

c 

o 

^D 

+-> 

in 

1 — 

£ 

ro 

O- 

c 

4-> 

0) 

O 

O 

Ol 

xl 

OJ    OJ 

4-> 

(J 

c 

.    i. 

U 

I—     OJ 

3 

(J 

J 

(V 

r^ 

•r— 

ro 

4-) 

a. 

»r" 

m 

•^ 

S- 

_l 

u      • 

u 

c 

£    S- 

i- 

S- 

13    ro 

ro  £ 

o 

•  ^ 

•^• 

| 

c 

t3 

+J 

u 

■i— 

OJ 

U 

( — 

01 

■o 

3: 

•r> 

>, 

i      ro 

01 

s- 

0J 

ai  a. 

E 

4->  4-J 

c 

5- 

■a 

05 

ro 

ai 

3 

^ 

IT) 

ro 

u 

<y> 

O 

01 

01 

Q. 

OJ 

1-    OJ 

s. 

b 

b 

4-J 

£1 

3 

4-> 

4-J      01 

O 

c 

-C 

3 

c 

!_ 

■»-> 

CL 

o 

3 

O. 

m 

■r- 

l/l 

b 

Q. 

o 

c 

3   4-> 

J 

3 

ro 

b 

in  T3 

r— 

o 

- — 

o  s- 

b 

0J    o 

o 

O 

ro 

ro 

01 

•^ 

£ 

O 

<t- 

E 

'i— 

O 

in 

o 

•^ 

S- 

01 

O    O 

OJ 

o 

OJ 

ro 

o  c 

<C 

>- 

< 

C    CL<4- 

E  +J 

'O 

>- 

' — 

£ 

a 

a. 

in 

s 

0 

■i— 

-a 

C 

ro 

s: 

a, 

a. 

o 

>-   c 

_l 

>- 

£ 

co 

c_j    ro 

o 


oo 


LO 
LU 
LO 

z 
o 
a. 
oo 

LU 


O 


U 

l— I 

_l 
CO 


"O 
0J 


co 

OJ 

£ 

4-> 

in 

•i— 

OJ 

> 

>1 

•  f— 

£ 

4-> 

3 

ro 

C 

b 

OJ 

0) 

«J 

> 

, — 

•»— 

<a 

4-> 

ro 

c 

C 

b 

{. 

OJ 

OJ 

£ 

4-J 

4-> 

. 

3 

<c 

o 

<0 

(.    Ul 

£ 

o  s- 

ro 

Z    OJ 

r— 

14- 

CO 

OJ    ai 

£    S- 

4->  a. 

^ 

in 

4-) 

OJ  r>- 

b 

in    in 

OJ 

O    ro 

£ 

a.  X 

r— 

a.  oj 

<£ 

O  r- 

4-> 

(0 

o 

5- 

(0 

Ol 

u 

c 

H- 

c 

•  r— 

. 

o 

U 

in 

•  r— 

OJ 

b 

4-1 

Q- 

OJ 

ro 

in 

c 

4-> 

3 

m 

OJ 

O 

S- 

T3 

b 

o 

C 

ai 

E 

ro 

4-J 

i- 

ro 
OJ 

01 

£ 

£ 

•/— 

4-J 

•"-. 

r— 

•r— 

Q. 

3 

E 
3 

T3 

m 

CL 

3 

Ol 

O 

c 

OJ 

3      • 

•^ 

£ 

OJ 

r— 

4-1 

4-> 

ro 

■     3 

OJ 

>4- 

T3    O 

■a 

O 

OJ    S- 
4-> 

>^ 

in 

C    OJ 

c 

4-> 

0)    c 

ro 

U 

10     •!— 

Q. 

rO 

Ol     F— 

E 

a. 

S-    OJ 

O 

E 

q.  a. 

u 

■r- 

C    Q. 

t— 

■o 

01 

•r— 

c 

OJ    01 

C 

o 

<o 

£   £ 

•r- 

4-1 

4-J 

4-> 

M 

M 

4-J 

b 

3 

^ 

C 

O     C 

ro 

O 

o 

o 

c   o 

SL 

£ 

4-> 

•  f— 

ro 

00 

4-1 

OJ    c 

01 

(0 

>  o 

c 

-o 

(J 

ro  ■!- 

>> 

OJ 

^ 

o 

£    4-J 

ro 

c 

r^ 

ro 

3= 

b 

Ol 

Ol  E 

OJ 

•  *— 

•. 

C    S- 

c 

u 

Ol 

OJ 

•i-    o 

£ 

c 

k 

INI 

t.    <4- 

o 

o 

ro 

•^ 

a.  c 

T 

o 

s: 

l/l 

LO  •<- 

Ol 

c 
b 

ro 
OJ 


£ 

3 
Q. 


4-> 

b 
O 

<4- 

14- 

o 

01 

OJ 

c 

u 

0 

•r— 

T3 

4-> 

o 

>> 

c 

T3 

3 

OJ 

4-> 

4-J 

10 

ro 

3 

4-> 

o- 

■r- 

0) 

14- 

■o 

OJ 

ro 

c 

OJ 

c 

£ 

OJ 

1 

> 

4>> 

•r- 

10 

. 

Ol 

0 

OJ 

0 

c 

10 

•  r- 

(0 

ro 

f— 

3 

OJ 

Ol 

Q. 

OJ 

OJ 

£ 

in 

Q. 

T3 

( — 

, — 

O 

b 

OJ 

O 

OJ 

4-> 

3 

J3 

a. 

OJ 

c 

OJ 

4-1 

b 

14- 

•  r- 

OJ 

r— 

ro 

ai 

^ 

U_ 

lO 

zc 

4-J 

r— 

•f— 

OJ 

4-J 

O 

M 

r— 

_1 

b 

c 

o 

3: 

> 

13 

OJ 

a, 

in 

b 

1 — 

c 

Q. 

J 

OJ 

b 

3 

OJ 

3 

OJ 

o 

rO 

O 

CO 

oo 

_l 

a 

CO 

3 

2-20 


a 

UJ 

=3 

Z 


in 

a» 

o> 

c 

03 

i — 

01 

o 

c 

o 

•r— 

i — 

■a 

4-> 

S- 

"(0 

C 

<: 

3 

+-> 

03    >, 

o 

ai 

u 

u 

a>  a. 

in 

4- 

JZ 

c 

o 

JZ    o 

o 

C 

•  r— 

4-> 

I/) 

s- 

4- 

u 

4-> 

o 

r— 

03 

ai 

4- 

u 

•  r- 

03 

c 

X      • 

JZ 

a/ 

•r-     0J 

4-> 

4-> 

C_3 

•  1— 

Ol    QJ 

4-> 

r— 

c 

(0        . 

1—    c 

c 

rjj 

J3  73 

0) 

4->     1/3 

Ol 

73 

•  r— 

o 

> 

3   a> 

U1 

in    01 

JZ 

QJ 

14-   r— 

z 

•(— 

Q.  > 

4-> 

4-> 

4-> 

O    01 

in 

•  r— 

ai 

C    3 

!- 

a. 

CD 

c 

at  ai 

i- 

O    O 

c 

O 

Ol  -r- 

JZ 

ai 

JZ    u 

a> 

•r-     i. 

03 

ra- 

U   Ol 

4-> 

+-> 

+J    01 

3 

10 

JZ 

in 

«^- 

X 

s- 

•i-    03 

-t-> 

c 

1-    0) 

o 

(V 

4- 

L0 

>    C 

03 

Q.  JZ 

+-> 

o  o 

ai 

0)    T- 

01 

S- 

■(-> 

c 

JC 

m 

r—  r— 

C3-4-> 

01 

c 

03 

03    5 

03 

01    Ol 

>> 

J=    >) 

o 

ai 

01 

+->  a. 

*-> 

<D 

+->  J3 

•  r— 

QJ 

s-  ai 

i — 

•  r— 

-O 

4-> 

73 

03  c— 

ai 

73    Q. 

4-» 

-■o 

•  r— 

03 

D. 

i- 

C 

C 

O 

Ol    Ol 

U) 

B 

4->    o 

03    01 

Ol 

+-> 

s-  +-> 

o 

(j  ai 

in 

> 

(. 

o  u 

a.  2: 

03    C3-  3 

O  ■!- 

01 

73 

>*-    03 

Q.—I 

'1-1 

m 

■r-   4-> 

f- 

<U 

Ol  **- 

o 

CO 

o  •— 

C 

73    03 

4- 

+-> 

t-   >4- 

S-   r— 

ro  <z 

■  r— 

O 

01    03 

O) 

CL  03 

■a 

s-    S- 

73 

0) 

JZ 

c 

z 

01 

Q.I—    O) 

•r- 

73 

o>   O 

ro 

■a  +j 

03 

X 

J3 

73 

aj 

JZ    4-> 

C    1— 

QJ 

5- 

+-> 

-(-> 

n 

03    03 

in 

•    O 

03 

o 

4-> 

<S> 

•  r— 

LO 

03   +J 

O) 

c 

c  c 

1 — I 

in  "O 

■  f— 

C 

a> 

•r-     0) 

UJ 

S-    Z 

r— 

•i-  -a 

c 

10 

lO 

go 

03    03 

•  r- 

-!-> 

i—    01 

r— 

•r— 

01 

Q. 

o 

03 

01  +-> 

r— 

4-> 

r—    03 

+J> 

03  73 

JZ 

Q.  (J 

<u 

c 

QJ 

Q.  S- 

4- 

Q-  0) 

O) 

+J 

■r-    03 

J3. 

01 

> 

O    O) 

03 

LO    1/3 

■o 

Q-    Q. 

a. 

E 

•r- 

O)    3 

S- 

3   O 

3 

i — 

X 

E 

E 

4-1 

Q. 

O 

0)    Q. 

S- 

•  r— 

C    03 

03 

o 

03 

1/3 

C    O 

U 

O 

03 

o 

u 

C 

>>  0) 

QJ 

c 

<J   ■!-> 

S- 

1-     CJ 

JZ 

i—    Q. 

(/) 

QJ 

■i-    O 

JZ 

i- 

qj 

'r—  *r— 

4-> 

03 

03 

"O 

s-    c: 

+-> 

3 

-t-> 

•)->    4-> 

o  aj 

X 

3 

at 

01 

o 

i — 

o  o 

4- 

O  JZ 

03 

S- 

E    in 

co 

>- <: 

c  z 

O 

•—  +J 

1— 

U 

<C   -r- 

in 

QJ 

C 

■1- 

i/i 

73 

c 

03 

-a 

o 

+J 

r— * 

OJ 

o 

> 

i- 

*r— 

rrj 

UJ 

73 

•r— 

. 

•  r— 

o 

4-> 

>4-  r— 

U 

to 

c 

« 

in 

+J 

S- 

03 

4-> 

JD 

03 

O    r— 

•r- 

01 

C 

a 

aj 

ro 

0J 

o 

> 

in   o) 

i—     (J 

•r— 

4- 

JZ    4-> 

O         3 

a. 

b 

3 

u 

>+- 

IpB 

s-  c 

01 

r—    -i — 

c  a. 

•r- 

t—  '♦- 

(-  at 

73 

10 

o 

+->    T- 

■(-> 

aj    f- 

03  <C  >4- 

O  C3 

T3 

03 

C    01    c 

c 

. — 

0) 

4- 

73 

U  "4- 

CNJ 

03 

E    01 

X 

•  r— 

•  r— 

aj 

O 

^ 

O    4-> 

ro 

■ — 

73 

i. 

QJ 

O 

c 

01    T- 

r^ 

C 

S-    4-> 

03 

r—  -a 

in  r— 

JZ 

s: 

•  rz3 

•  r-    03    03 

<c 

QJ 

b 

•r— 

s- 

•TO  i-H 

S- 

03   r— 

r— 

03    O 

in  t- 

-»-> 

113 

4->     E 

73 

+-l 

in 

QJ 

!- 

01 

O    O 

i 

03 

<4-  <: 

C  2T. 

3  O 

aj 

U3      QJ 

CL  n}    i- 

QJ 

C 

ro 

JZ 

Ol 

JZ 

t-  z:  <t 

4-> 

a> 

(J 

c 

JZ 

1     JZ 

E  -r-     O 

4-1 

QJ 

JZ 

r— 

a. 

4-> 

a. 

r— 

O   4-» 

J= 

Ol  0) 

in  "O 

o 

4^ 

CO    4-> 

3   73    !4- 

U 

m 

in 

S- 

01  T3  <C 

4->     (J 

+-> 

•r-    JZ 

•r-     01 

U) 

3 

1 — 1 

aj 

73 

3 

o 

O  JZ 

c 

0) 

S-    4-> 

TT3  XI 

c 

e 

73    C 

l/l    01    l/l 

73 

UJ 

i- 

Z 

QJ 

z 

Z    4-> 

ro 

4-> 

in  •*— > 

E 

o 

C 

o 

■i— 

C   -r- 

<C    C  — 

C 

U~l 

Q. 

ro 

r^ 

•«— 

(J 

+->    O 

o 

o 

13    03 

•r- 

OJ 

•r-   m 

o 

^3" 

> 

Ol 

01    ON 

Ol 

u   s- 

t- 

01    4-1 

0)    Q-4-> 

■o 

o 

«-   >» 

u 

r — ■ 

QJ 

in  en 

aj 

JZ 

JZ   4-> 

m 

•r-> 

03  a. 

11- 

JZ 

T3    X 

rrj 

cu 

r-4  t- 

.     Ol    r— 

ro 

S- 

4-> 

C- 

-u 

4-> 

i 

o 

Q. 

4->    S- 

C    03 

E 

73 

1      S- 

01    Q.  03 

c 

C 

ro 

z 

S- 

^ 

fXl 

S- 

E    O 

a> 

01 

03 

S- 

3 

CO    03 

C  •<-    C 

QJ 

•i — 

QJ 

aj 

aj 

S- 

£-    Ol 

a. 

■r-    Z 

c 

l»-   <4- 

a.  c 

o 

i — 

z 

—  a.<i 

QJ 

Li. 

in 

E 

4-> 

JZ 

o 

O  4- 

l^ 

■  f— 

O    01 

X    03 

it- 

U 

in    03 

^~ 

J3 

•r— 

E 

4-> 

+-> 

>*- 

<4_  ai 

01 

o 

U    01 

( — 

i- 

03 

er 

c 

01    (J 

01    O) 

QJ 

in 

O 

QJ 

(. 

CTIZ 

■I-   JZ 

QJ 

4-> 

"O 

•r— 

•r— 

O)  in 

a.  c     . 

i/l 

JZ 

>>  o 

_l 

4- 

-!-> 

4-> 

03 

E    4-> 

Q- 

1-    0) 

rz  c 

03 

•r-   T-      £_ 

ro 

+-> 

r— 

o 

s- 

5-     01 

a. 

Ol 

o 

•r- 

03  in 

O)    03 

i — 

in 

CL  U 

Q.73    O 

JZ 

ro 

e 

QJ 

o 

O   in 

JZ 

c  s- 

a. 

a.  03 

0) 

■  r— 

•r— 

S-     S- 

H- 

Z 

QJ 

QJ 

c 

Q. 

Q.  03 

s- 

4-> 

o  o 

01 

t-  T3 

c 

!-  JZ 

JZ    03    S- 

O 

o 

rO 

+J 

in 

o 

a. 

a.  ai 

o 

u  •«- 

4- 

in  i — 

O    C 

o 

z 

o  a. 

u   Oldl 

•  r— 

+J 

^-^ 

•r— 

3 

3   r— 

>4- 

c 

01 

o 

03  a. 

<4-    03 

•r- 

03 

<*-  o 

C    03 

u 

CO 

in 

•r— 

in 

U3 

in  o_ 

o 

4-> 

E 

4-> 

i — 

5- 

•f—     i-    r^ 

ro 

•r— 

s- 

4-> 

z 

c 

O)  s_ 

-!-> 

T3 

C    O) 

'r- 

a. 

C   *J 

1              01 

C 

X 

JZ 

2 

e 

QJ 

O) 

CJ) 

o 

c: 

c  o 

c 

01      • 

O  73 

-a 

O     10 

O  C_3    U 

QJ 

•f— 

*-> 

Ol 

+J 

c 

c     . 

-r- 

o 

•r-    Q. 

ai 

M  UO 

•r- 

73 

>i 

•r-      03 

ro       t- 

U 

73 

i- 

E 

X 

■  ^« 

-o 

■r-  T3 

4-> 

•  r— 

XJ    Q. 

E 

>>!-" 

4->   73 

<c 

u 

4->    4-> 

X  JZ 

in 

C 

c. 

3 

3 

QJ 

T3 

03 

T3    03 

u 

4-> 

S-    3 

cn 

i —  UJ 

U    C 

c 

U    03 

03  T-     Q. 

01 

o 

o 

U 

i- 

+J 

S-   4-> 

QJ 

03 

03   in 

QJ 

03 

03    03 

01 

01    u 

73    0) 

i — 

CL<4- 

>>  o 

C 

03 

O 

03    O 

LO 

E 

03 

in 

C    03 

in 

0)00 

S-    C    S- 

i — 

Q. 

73 

ro 

O) 

c 

Dl  C 

S- 

Ol  T3 

03    C 

>> 

e 

c 

Ol 

O    03    Ol 

•  r- 

<C 

73 

73 

Ol 

01 

U1 

o 

1-    c 

QJ 

•  r— 

in  i — 

ia 

•  (— 

in  JZ 

>t-    Q.  O 

a. 

aj 

QJ 

in 

73 

S- 

1/) 

i-   in 

c 

<4- 

OS 

JZ 

in  r— 

c   a. 

i — 

4-> 

C  +J 

a.  a. 

in 

c 

in 

> 

•r— 

QJ 

tr- 

•  r— 

o 

C 

O 

in 

r- 

03    Ol 

O    Q.Q- 

Z 

o 

73  <C    >, 

If— 

3 

•  f— 

JZ 

E 

>) 

03 

■!-> 

4-> 

•r— 

•  r- 

4-> 

4->    in 

3    O- 

•r-     3 

o 

•r-     S- 

QJ           4-> 

U 

QJ 

4-> 

3 

S- 

-X 

c 

OI 

03            C    OJ 

4-> 

O 

c   u 

4->   in 

>><-> 

+->     O 

4->  M- 

•  r- 

73 

in 

u 

in 

ro 

in 

03 

> 

.X           03    > 

U 

r— 

u_ 

03    QJ 

>i<^ 

u 

u 

(J  M- 

U    O    03 

JZ 

QJ 

C 

QJ 

e 

in 

in 

>> 

E 

■r- 

in         E  -r- 

QJ 

03 

E  JZ 

■a 

01 

0)   r— 

c 

1 — 

0) 

3 

Q.73 

O 

i- 

•r— 

ro 

in 

s: 

E 

■!-> 

>>            E    4-> 

S- 

C 

E    u 

QJ 

E    C 

S_   -r- 

01 

1 — 

!-    U173  h-    i/l 

O 

3 

•  r— 

QJ 

o 

03 

Z        o  o> 

t- 

o 

r1 

o  c 

+-> 

03    03 

s-   O 

Ol 

•r— 

S-    T- 

C     1       C 

c. 

i — 

4-> 

2: 

E 

QJ 

U 

Ol 

u 

c 

U   rz 

O 

•r— 

U    03 

O 

C_3    U 

o 

c 

a. 

O    in 

O  r_j)  t- 

4-> 

(J 

CL— 1 

QJ 

> 

QJ 

c 

s_ 

S- 

c_> 

4-> 

c 

s- 

c 

(J  t- 

<_)    03 

•r- 

in 

c_)    >,  U          03 

in 

Z 

E 

CO 

JZ 

ro 

Z 

01 

S- 

Ol 

UJ              i-     Ol 

•  I — 

•  r— 

i- 

s:  s- 

73 

4-> 

r— 

03   4-> 

ro 

■i — 

3 

4-> 

JZ 

Ol 

3 

+-> 

3   4-J 

T3 

■o 

> 

3   73 

QJ 

03 

73    3 

c 

i — 

73    03 

l/l    DIC 

+-> 

10 

aj 

4-1 

3 

o 

r— 

O    r— 

C 

TD 

03 

O    C 

t. 

O    E 

C     S- 

o 

ii- 

C    C 

03    03    O 

ro 

in 

Ol 

JZ 

o 

QJ 

O 

UJ 

>-  < 

<_3          >-  <C 

03 

03 

^ 

>-    03 

0J 

4->  <C 

H)  uuo 

03    03 

3    Q.  U 

U 

■■" 

ro 

i— 

4jJ 

3 

c 

IT) 

UJ 
1/3 

Z 

o 
a. 

GO 

UJ 

cu 

a 

z 


o 

C_3 


Cd 


aj 

u 

0" 

+J 

•r— 

o 

o 

z 

in 

03 

ro 

4-J 

X 

ro 

QJ 

3 

r- 

CT 

QJ 

4- 

73 

O 

ro 

aj 

QJ 

u 

> 

-1 — 

■  i — 

5- 

Ol 

Q. 

u 

QJ 

aj 

i. 

JZ 

+J 

+-> 

O 

QJ 

z 

U 

3 

73 

73 

■r- 

aj 

Q 

S- 

QJ 

Z 

QJ 

•r- 

> 

r— 

•r— 

aj 

4-> 

a. 

ro 

•  r— 

Z 

Q. 

4-> 
U 

03 


5-  t- 

03  3 

JZ 

4-> 

^        . 

O    O) 

( — 

z  c 

Ol 

01    S- 

J3 

JZ    ro 

a. 

4->     01 

E 

JZ 

03 

in 

<_J 

03  ai 

in  jz 

JZ 

O   4-> 

4-> 

a. 

Ol 

a.^ 

CO 

o  o 

in 

ro 

X 

r>. 

Ol 

00  r- 

en 

r-l 

- 

>! 

4-> 

UJ 

•r— 

r-i 

c_) 

JZ 

in 

U 

ro 

S- 

X 

03 

QJ 

s: 

1— 

01 

O 

'"-J 

Ol 

•  r- 

JZ 

s~ 

ro 

t-   r— 

■—      O 

4J 

a. 

E    O 

r— 

o 

03    4-> 

s- 

+J 

O   -r- 

■r- 

Q. 

o 

o 

Ol 

4->     Q. 

i. 

•r-     01 

z 

z 

J3    S- 
01 

in 

73 

C 

Q.  E 

Ol 

0) 

r—   73 

0)   r— 

QJ 

JZ    4-> 

JZ 

JZ 

i—    S- 

4->  T- 

u 

u 

4-> 

4-> 

■r-    O 

03     O 

m 

c  ai 

3  -Q  73 

•r-     S- 

in 

10 

a.  C 

aj 

1        O 

i- 

i- 

in   in 

3    O 

in 

CNJ     E 

03 

03 

s-   ro 

ro 

r-l 

<♦- 

>*- 

03    X 

0)   r— 

U 

03 

03 

03 

JZ    o» 

J3  •!- 

i 

ro  -* 

S_ 

i- 

(J  h- 

03 

4-J 

•  i— 

o- 

a. 

c 

03    Ol 

i.   JZ 
4-> 

73   4-> 
i—    0) 

3  73 

O 

Ol 

C. 
O 
3 

4->  r— 
O 

C  73 

73 

73 

73 

JZ    03 

73    3 

C 

C 

C    E 

in    S- 

QJ 

C    O 

ro 

0J 

03    O 

O 

JZ 

ro  3 

1 

■" 

s- 
in  4— 

rz  E 
o 

r- 

03 

in 

10 

i- 

•r-     Ol 

C       . 

•r- 

•r— 

03    01 

4->   X 

•r-     01 

JZ 

JZ 

E   4-> 
S-    3 

03    r— 

in 
QJ 

1 —     > 

03    T- 

O) 

O) 

03    O 

in 

3 

Q.4-J 

c 

c 

<4-    i- 

73 

cr 

■r-     03 

•f— 

•r- 

73   1— 

■t— 

a.  c 

in 

in 

o  ai 

0)    3 

c 

i- 

U) 

in 

+J  JZ 

03    O 

JZ 

JZ    01 

O 

O 

4-> 

rz  3 

u 

(J    4-> 

s- 

S- 

in 

aj 

C   r— 

<J 

<J 

4->   73 
U    0) 

73 

C 

4-> 

■I-  <t 

03 

03 

03  73 

OJ    >>  Q.O  4-> 

c 

rz 

Q.  3 

E 

3 

co   <j 

•r- 

•r- 

E  r— 

03    O 

C 

0) 

r— 

r— 

■r-    U 

in   c 

03 

03  ,'~~> 

03 

0) 

C 

o  o 

OJ 

O 

a. 

Q. 

(J    T- 

a.  u 

i — 

J-     S- 

•r— 

•r— 

•  r— 

S-    0) 

u 

O  Q- 

Q. 

Q. 

E    Ol 
O    > 

3 
O-r— 

73 

4- 

O    GO 

03 

03 

C    03 

•  r- 

C 

QJ  Z   i— i 

JZ 

JZ 

O 

O  JZ 

03    O 

ro 

C          UJ 

(0 

4-> 

4-> 

4-> 

u 

JZ 

O    01  GO 

.X 

QJ 

(0 

ai 

O 

0)   73   t—    4-> 

4-> 

73  JZ 

l/l 

O 

> 

.X 

o 

> 

U_ 

t— 

c 

C 

4->     01 

>> 

4-> 

r— 

in 

4-> 

r— 

0)    3 

03 

QJ 

01           JZ 

s: 

4-> 

>i 

4-> 

JZ    O 

.    i- 

E 

JJ    ID4J 

73 

0) 

s: 

73 

03 

■"3 

+J  JZ 

>>  t. 

c 

4-> 

03 

03 

C 

03 

c 

in 

0)    3 

■  r- 

XJ  s-   3 

C 

U) 

(. 

10 

i- 

C 

in 

E    U 

01 

r—    o    01 

03 

o 

QJ 

UJ 

O 

03 

•  r— 

i—  GO 

03 

4^ 

3     Q_.r- 

O) 

Q-4-> 

CL4-> 

> 

01  i— i 

<_)     03 

Z 

o  a.  > 

3 

Q. 

O. 

03 

01  UJ 

(J   JZ 

o 

JZ    3    01 

UJ 

O  <C 

<_3 

o  <c 

*£ 

U_  GO 

s:  4-> 

u 

10   GO     i- 

2-21 


O- 
Q. 


O) 

C 


Oi    01      • 

c 

>/i  oi  ai 

- 

4-1 

3    S-    31 

u 

o 

4-1     c 

c 

c 

C            (0 

IJ 

o  tir 

'_ 

1/) 

OI  <J 

3 

■f— 

L0      fc. 

2 

in 

c   tj   o 

11 

ai 

•f— 

£ 

3 

4-1    O   TJ 

-i 

TJ 

U  C  01 
•i-             4-> 

0 

> 

t-  -o  u 

*J 

> 

4-1    C    0) 

in  iq  a 

c 

4-1 

O)            X 

O 

S- 

-    in    1) 

11 

OI 

♦J 

O- 

S-    3    4-1 

•  r- 

o 

O  1-    O 

Ul 

s- 

CT3    C 

a 

Q. 

•  »—  #— 

a. 

E  ■-    O) 

O- 

c 

3    S- 

o 

,,_ 

c  .a  in 

TJ 

zn 

01 

£    O    U) 

c 

l/l 

*->    C    01 

•^ 

TJ 

TJ 

Ul 

tj 

ai 

01 

S_       -3 

'- 

•<-> 

4-1 

s- 

0)       ■ 

ra 

o 

i- 

u 

J=    01  -o 

en 

c 

ai 

ai 

*->     .   c 

01 

^ 

TJ 

O  •>-    TJ 

J- 

in 

c 

^^  ^ 

•r- 

a> 

4-1 

*J 

a. 

c 

•  4-1    OI 

C 

a> 

TJ 

-o  c  c 

01 

> 

<J 

OI    0)  m- 

E 

•^ 

3: 

•^ 

4-1      E    4-1 

e 

+j 

<4- 

ig   01   in 

0 

03 

TJ 

•  i— 

Q.  Ul  •>— 

u 

C 

S_ 

C 

•i-    (0    X 

S- 

TJ 

CTI 

U    OI    OI 

S- 

a> 

C 

•  ^ 

•  r- 

3 

4-1 

o 

to 

4->    OI    01 

a 

^ 

0) 

c  j=  .c 

>■ 

< 

_l 

< 

ro    *J    ~> 

01 

T3 

s_ 

c 

c. 

0i 

•r 

c 

10 

■a 

— > 

r— 

J- 

a> 

01 

tj 

OI 

Ol 

0) 

+j 

2 

O- 

.c 

s_ 

a 

•  ^ 

4-> 

c 

c 

a. 

c 
o 

lO 

in 

n 

OI 

z 

**~ 

*-> 
i. 

4-1 

c 

.3 

ai 

01 

OI 

o 

01 

■C 

•t-l 

+J 

0L 

E 

o 

+J 

-tJ  >. 

3 

E 

l/l 

+-) 

01    c 

O 

•  ^ 

(/) 

s- 

—1     3 

on 

C 

01 
ui 

c 
o 

o 

<<- 

E 
O  ■<- 

-a 

re 

ui 

•  r- 

■!->    ■!-> 

01 

TJ 

■(-> 

■!-> 

in 

in 

UI 

>^- 

s- 

in    oi 

O 

ra 

•u 

in 

o 

01  +-> 

a. 

<J 

O 

Q. 

in 

o 

{. 

TJ 

Q. 

O- 

c  ■— 

c_ 

01 

a. 

a. 

3 

o    <0 

a. 

*- 

E 

o 

in 

Q.  S- 

m  o 

01 

3 

O) 

O) 

ai 

SZ 

CT 

ai 

c 

c 

S-    i. 

*j 

< 

sz 

■5 

-a 

"O 

01 

3 
OI    o 

o 

UI 

i. 

S- 

■!-> 

■C    >> 

4-1 

-a 

c 

to 

m 

o 

+J 

i- 

•  r- 

O) 

O) 

c 

c 

c 

ro 

OI 

OI 

O  f- 

o 

s 

■o 

5- 

t. 

m 

*J 

(. 

•  1— 

T3 

01 

•  r— 

■o 

01 

4-1 

LU 

s- 

+J 

+J 

c 

S_    O) 

ai 

•  »— 

01 

c 

i- 

c 

01 

c 

O)    in 

c 

in 

ai 

tj 

ai 

01 

01 

> 

•  1— 

<*-    T- 

3 

O 

c 

•  f— 

m 

E 

a. 

E 

r— 

r«j 

01     TJ 

O 

O-4-l 

in 

c 

E 

o 

E 

+-> 

S-    s- 

>- 

O- 

c 

•r- 

o 

o 

o 

ro 

01 

O 

■4- 

o 

tj 

u 

c_> 

u 

c 

i — 

01    in 

o 

u 

a: 

T3 

i~ 

(0 

in   oi 

LU 

c. 

s- 

ai 

OI 

s. 

ai 

a 

(T3    3 

3 

OJ 

in 

c 

3 

+j 

c 

3 

*j 

01    in 

o 

m 

T) 

o 

o 

o 

c 

o 

r^ 

i —    in 

T> 

>- 

3 

3 

Q 

> 

c 

<t 

>- 

< 

o 

a.  -f- 

LU 
l/l 


i. 
o 


.,-    OI 
X    5- 


01    4-> 

01    u 

i~     01 

ai  -t-i 

UJ    0) 

T3 

O) 

C   -X 

■r-     tO 

T3    01 

S.  f— 

m 

ai*-> 

01    3 

s-  o 

A 

in    <o 

s- 

+-> 

ai 

C    c 

.* 

OI    s- 

u 

E    OI 

OI 

E    U 

o 

o  c 

u  o 

u 

u~> 

i. 

3   T3 

O    C 

3: 

>-   <o 

o 


1/5 
LU 
l/l 

Z 

o 

Q- 
</l 
LU 
Q£ 

a 

z 
< 


o 


< 


c 


T3 
OI 


01 

s- 

c 

Ol 

•1— 

■o 

OI 

in 

Q. 

C 

•  r- 

o 

Q. 

u 

OI 

c 

- 

OI 

■t-> 

01 
J3 

"O 

c 

■u 

m 

o 

c 

01 

> 

ul 

•f— 

TJ 

■•-> 

-C 

nj 

c 

in 

s- 

OI 

ai 

3 

•!-> 

r— 

r— 

«J 

< 

> 

c 

>» 

t- 

■!-> 

a> 

*-> 

E- 

- 

u 

01 

+j 

01 

a. 

s- 

^ 

o 

o 

c 

s- 

z 

OI 

Q. 

<o 

a. 

si 

a> 

C 

ra 

^z 

•  ^ 

1— 

••-> 

3: 

ca 

>, 

01 

m 

•!-> 

T3 

in 

•4-1 

01 

c 

S- 

T) 

k 

01 

ai 

r0 

01 

0) 

O 

Q. 

C 

s- 

J3 

a. 

O 

o 

U 

r^ 

Q. 

u. 

ai 

01 

•< 

O 

a. 

_i 

a 

s- 

rs. 

C 

•  ^ 

01 

O 

OI 

01 

I — 

•f— 

-C 

01 

!_ 

01 

-3 

4U 

in 

c 

■M 

sz 

4-> 

TJ 

k 

01 

JJ 

in 

ro 
E 

ul 

3 

OI 

(0 

01 

Oi 

o 

1— 

"a 

in 

- 

OJ 

u 

i- 

4-» 

> 

lt- 

+-> 

u>— 

^ 

O 

3 

U 

in 

3 

i- 

•^ 

o 

10 

3 

Q.I4- 

•  r— 

■r— 

4-> 

01 

s_ 

1 — 

in 

O 

3 

i — 

TJ 

Q. 

u 

OI 

in 

3 

c 

"O 

u 

ul 

•  r— 

3 

•o 

in 

U 

O 

OJ 

01 

4U 

4U 

!- 

4-1 

ai 

i — 

■k— 

■(— 

>>4-> 

01 

3 

o 

u 

o 

c 

ro 

4-1 

■4- 

ro 

J3 

3 

3 

C. 

01 

-C 

01 

u 

ro 

•r- 

a. 

E 

4U 

01 

4-1 

2 

r— 

r— 

+J 

O- 

•  ^ 

in 

ui 

4-1 

OI 

HI 

ul 

3 

3 

3 

4J 

T3 

01 

01 

01 

TJ 

OI 

TJ 

4-> 

u 

0J 

in 

in 

C 

O 

o 

E 

^~ 

TJ 

C 

c 

1 — 

-a 

01 

ro 

a 

TJ 

TJ 

4-1 

Q. 

01 

o 

3 

ra 

-r- 

s_ 

•  i— 

o 

o 

s- 

in 

o 

U 

01 

sz 

TJ 

l/l 

TJ 

C 

01 

01 

TJ 

E 

>>4-> 

u 

OJ 

i— t 

C 

Q.-D 

01 

ro 

0/ 

ro 

3 

4U 

■a 

LU 

r— 

TJ 

•  t— 

s- 

sz 

fc. 

5 

in 

ro 

OJ 

I/) 

^~ 

O 

14- 

in 

0) 

r- 

ro 

E 

•  i— 

3 

o 

c 
o 

01 

SI 

ro 

01 

in 

01 

4-> 

<4- 

s- 

u 

4-> 

OJ 

e^< 

u 

, — 

< 

in 

4U 

; 

TJ    01 

U) 

01 

p — 

T3 

rO 

01 

3 

TJ 

TJ 

^ 

JJ 

•*-> 

in 

0) 

0) 

4U 

3 

01 

0) 

Ul  •<— 

TJ 

E 

o 

in 

s- 

E 

o 

-a 

01 

TJ 

E 

TJ    Ul 

m 

3 

c 

01 

3 

3 

•»— 

O)  JJ 

■r- 

3 

3:    c 

O 

C 

, 

in 

01 

Ul 

> 

c 

ai 

o 

a. 

in 

0) 

in 

sz 

in 

GJ 

•  ^ 

o 

T3 

>» 

in 

U 

o 

01 

■r- 

> 

T» 

4-1 

TJ 

k 

■a 

1 — 

^ 

ro 

s- 

£ 

•1" 

OJ 

3 

3 

(. 

r 

ui    O 

□. 

►— 

^ 

■u 

O 

11 

in 

3 

■r— 

J 

O 

TJ 

TJ   4-1 

OI 

TJ 

4-> 

J- 

ro 

3 

SZ 

1) 

in 

i. 

01       ■ 

14- 

c 

0) 

3 

r— 

>>-C 

in 

t— 

ro 

TJ    01 

-C  ^ 

•  r- 

5- 

1 — 

i 

i — 

C 

u 

M  i — 

4-1      O 

ai 

3 

0) 

•  f— 

OJ 

•  »— 

ID 

(. 

^~ 

TJ 

TJ   J3 

s. 

+j 

o- 

4-> 

TJ 

i 

D. 

ru- 

E 

O 

. — 

OI 

01 

SZ     TJ 

TJ   4J 

3 

< 

^- 

4-> 

a 

•  -— 

in 

14- 

•<— 

*J 

1 — 

C 

C    TJ 

O 

oi 

< 

ai 

I 

Q. 

5 

a 

ro 

11 

l/l    o 

TJ    Q. 

as 

in 

c 

TJ 

> — 

O 

S_ 

m 

E 

a 

C*4  U) 

TJ 

•r— 

c 

0) 

ro 

-C 

o 

•i— 

ro 

uZ    TJ 

>l  4- 

■a 

S- 

^~ 

s- 

sz 

-C 

4U 

i — 

4U 

r— 

01 

TJ  f 

OI 

TJ 

ai 

0) 

o> 

o 

4-1 

O 

14- 

1— 

•  r— 

'/l 

S-    i- 

3    TJ 

in 

1 

a. 

£ 

3 

■  r- 

4-> 

o 

f— 

o 

0J 

m 

o 

4-1 

o 

T3 

■f— 

■p 

o 

t. 

c 

■f— 

t- 

4-1 

U>    >» 

Q.  LU 

a. 

c 

3 

TJ 

•  ,— 

T3 

in 

OL 

c 

OI 

o 

m  't— 

d 

o 

o 

01 

3 

C 

0) 

in 

ro 

sz 

4U 

C 

01 

t- 

OI 

OI 

z 

0) 

OI 

TJ 

4U 

4-1 

u 

o   ui 

-3     U) 

c. 

a. 

J= 

si 

OI 

u 

Nl 

ro 

ro 

4- 

ro 

»i"  »^ 

4-1    ^ 

in 

01 

4-1 

4-> 

01 

C 

> 

m 

•r- 

01 

E 

O 

OJ 

"*— 

Ul 

(. 

TJ 

T) 

ai 

01 

c. 

£ 

c 

TJ 

1/1 

4-J 

•r— 

>^ 

^ 

O    ■• 

01 

J3     01 

X 

c 

£ 

E 

O 

0) 

4-) 

•  f— 

SZ 

ai 

ro 

4-> 

J3 

aj 

ro 

C 

r—    TJ 

J* 

4-1    1— 

r~   oi 

3 

-U 

o 

in 

4-> 

a. 

rvi 

l/l 

OI 

S- 

in 

U 

E 

Q 

Q.  01 

u 

•  ^ 

00  r- 

o 

c. 

c 

o 

in 

4-> 

<v 

~- 

H 

T3 

3 

»»" 

X   s- 

01 

»    «- 

CT1 

>- 

in 

i»- 

•  r— 

TJ 

o 

4-> 

01 

o 

U 

o 

OJ 

OJ 

ro 

3 

4-> 

01    01 

a 

O 

rH       - 

0) 

TJ 

01 

c_> 

(. 

^ 

c 

I 

JZ 

HI 

o 

4-> 

J3 

4U 

u 

TJ 

U) 

m 

Ul 

s_ 

Q£ 

in 

o 

TJ 

«-) 

ro 

c 

u 

U 

1) 

•  •^ 

01    ui 

-   O 

LU 

O 

Ol 

O 

01 

a. 

Q 

in 

in 

4-> 

01 

Oi 

TJ 

c 

OI    Ul 

i/i 

01   TJ 

r--.  u 

Q.-i-> 

C 

Q. 

c 

a. 

0) 

S- 

ro 

! 

OJ 

14. 

a 

D 

3 

i-    c 

S-    C 

r-t     t- 

a. 

TJ 

o 

a. 

c 

3 

O 

o 

^Z 

aj 

C. 

•4- 

-3 

in 

o 

■i-    o 

O)-^ 

TJ 

-o 

o 

J 

o 

o 

< 

1/1 

O 

O 

s 

jE 

S- 

rO 

ro 

r- 

3 

l-l 

■4-      IJ 

3: 

<X.  -X 

si  s: 

u 

t.   c 

T3    TJ 

. 

• 

z:  lo 

r-t 

tsj 

ro 

»* 

uo 

2-22 


Ol 

B 

■o 

■r- 

oi 

73 

4-> 

C_ 

o 

it) 

c 

Ol 
01 

Ul 

t- 

•r— 

IT) 

*  in 

> 

>1 

S-     C 

+> 

ai  o 

03 

4->  e 

c 

4->  ■■- 

S- 

cu  4-> 

41 

_j  in 

4-> 

at 

r— 

o  +-> 

«* 

+-> 

C 

in  (0 

£- 

Ol    s- 

ai 

m  o 

sz 

c 

■p 

o  s- 

t- 

Q.   3 

o 

l/)    O 

z 

0)    >> 

S- 

01 

c 

.c 

0)  f- 

at 

4-> 

n 

s- 

4->   73 

u 

S- 

01 

03 

o 

O    in 

Ol 

4- 

+J  -r- 

c 

10 

o 

4-> 

S-    t- 

_l 

S- 

Ol 

o 

4—    in 

a. 

01    01 

^ 

Q. 

i-     3 

3 

in 

£ 

to 

Ol    in 

a. 

i/i  •.- 

ai 

S. 

oj 

Ul 

3 

01    01 

o 

O 

r—  .c 

■-j 

>- 

O-   4-> 

in 

C 

Ol 

■a 

o 

-C 

c 

•  r— 

+J 

m 

+-> 

ai 

in 

Q. 

Ol 

C 

•  r— 

"O 

E 

c 

73 

•f— 

>> 

o 

0) 

3 

.  n 

•r- 

01 

73 

in 

CXI 

c 

4-> 

IM 

l/> 

■a 

T3 

4-> 

S_ 

Ol 

in 

o 

c 

>> 

in 

Ol 

t. 

o 

03 

> 

E 

■o 

o 

03 

+j 

ro 

c 

Ol 

•^ 

t- 

•  r— 

Ol 

in 

10 

o 

Ol     • 

01 

4-> 

01 

4J 

+j 

•r— 

c 

Ol 

r— 

c 

0)    >, 

in 

S- 

03 

+-) 

in 

(j 

S- 

<0 

£ 

•  ^ 

5-    C 

■r— 

c 

4-> 

Ol 

ai 

10 

1— 

ro 

in 

O 

O 

S- 

OJ 

+-> 

»— 

a. 

c 

j-J 

■r— 

CM    E 

Ol 

lT> 

. 

Ol 

_l 

*— 

E 

01 

Ol 

Lf)  -^ 

> 

>> 

4-> 

1— 

o 

o 

Ol 

■o 

c 

*J 

*»— 

S- 

c 

f— 

o 

03 

u 

u 

A 

CO 

o 

i-   in 

+-> 

<u 

o 

10 

+-1 

%- 

c 

*(— 

Ol    01 

03 

+J 

E 

o 

in 

01 

in 

X 

•  r- 

•l-> 

■!->  +-> 

c 

4-> 

4- 

in 

(0 

-C 

ro 

■r— 

ro 

+j 

t- 

Ol 

*J 

o 

Ol 

s- 

3 

+J 

JZ 

■o 

T3 

N 

Ol  r— 

01 

_l 

Ul 

l/> 

3 

c 

Ol 

•r— 

— 1    ro 

+-> 

Ol 

c 

c 

O 

ro 

-a 

O 

Ol 

JZi 

c 

S- 

r— 

o 

4-> 

o 

o 

>> 

+-> 

c 

•  f— 

a 

•^ 

(0 

O    O 

<c 

4-1 

in 

a. 

n} 

nj 

S- 

a. 

c 

cn+j 

,— 

■i— 

in 

c 

-a 

10 

< 

u 

t- 

i- 

c 

m 

03 

s- 

Ol 

•n- 

in 

c 

i/i 

o 

Ul    3 

S- 

Ol 

£- 

(0 

c. 

■>-> 

+J 

01 

e 

01 

Ol    O 

Ol 

in 

O 

a. 

73 

c 

u 

(J 

•r- 

T3 

i/i 

i/>    >> 

sz 

c 

E 

01 

Ol 

Ol 

T3 

l/l 

h— t 

c 

-l-> 

o 

s. 

o 

SZ 

in 

•i— 

Q. 

■o 

01 

LLI 

o  c 

s_ 

a. 

3 

u 

4-1 

•t— 

o 

E 

^ 

01 

!_ 

l/l 

Q..i- 

o 

in 

O 

03 

•^ 

■  i — 

r— 

+J 

(0 

l/) 

z 

01 

>l 

Ol 

o 

S_ 

<*- 

•  ^ 

c 

Ol 

Ol  "O 

C- 

c 

+J 

<*- 

<♦- 

Q. 

Ol 

in 

c 

(-    01 

01 

c 

•  (— 

in 

3 

O 

in 

in 

■^ 

•  r— 

in 

_c 

0) 

•  r— 

■o 

S. 

0) 

in 

Ol 

in 

•a 

Ol    -r- 

-!-> 

£ 

S- 

Ol 

3 

in 

U 

S. 

>> 

s_ 

£    ro 

+J 

73 

<0 

4- 

in 

■i-> 

■  1 — 

•( — 

Q. 

ro 

+->    5- 

J- 

Ol 

Ol 

Ol 

in 

(0 

Ul 

n 

ro 

Ol 

o 

o 

l/) 

Ol 

(. 

•f— 

-C 

>i 

in 

a. 

Ol 

c 

01 

O    in 

<4- 

-1-1 

•  »— 

S- 

+J 

Oi 

o 

S. 

ro 

s_ 

4->     Ol 

re 

4-> 

Ol 

01 

03 

> 

S- 

03 

3 

4-> 

s- 

s- 

■a 

4-> 

in 

sz 

Ul 

C 

•i— 

■<-> 

in 

T3 

+-> 

t.    in 

Ol         s- 

01 

c 

c 

03 

4-> 

Ol 

03 

+J 

in 

in 

•  r— 

■a 

c 

01    l/> 

u        o 

4- 

in 

03 

Ol 

01 

> 

(0 

ro 

*-> 

sz 

ro 

Ol 

<*-  ■<- 

c        a. 

Ol 

01 

rvi 

E 

1 — 

a> 

Ol 

Ol 

c 

-)-> 

r-~ 

+-> 

_l 

E 

0) 

03            Q. 

5. 

3 

E 

CL 

c 

•  r— 

-C 

i- 

(0 

3 

E 

5-    U 

Z            3 

in 

c 

o 

•  r- 

f— 

■1-1 

01 

O 

in 

c 

c 

o 

■P> 

in 

01 

in 

(0 

o 

>  m 

73 

01 

■»-> 

Ol 

•  r- 

o 

u 

Ol  t- 

Ul 

•  r— 

> 

-a 

S_ 

ID 

S 

r— 

J 

C 

+J 

in  •!- 

si       s- 

ro 

c. 

Ol 

(0 

o 

ro 

Ol 

T3 

1*- 

S- 

ro    U 

3 

0) 

Ol 

E 

3 

+-> 

Ol 

s; 

1 — 

c 

Oi 

Ol 

•  ^ 

3 

01    Ol 

o 

i — 

SZ 

o 

o 

o 

Ol 

_i 

1 — 

<4- 

XZ 

Ul 

r— 

o 

i—    Q. 

rj       >■ 

a. 

4-> 

r- 

>■ 

rz 

5- 

ca 

03 

o 

•a: 

+J 

3 

{_> 

>- 

Q.  in 

o 


1/3 

UJ 
CO 

z 
o 

Q. 

co 

LLI 

a 

z 
< 

</> 


o 


00 

3 


T3 

U    C            Ol 

Ol 

Ol 

r— 

•r-  •!-         -a    ro 

'+- 

■a 

3 

"4-          i—    3            Oi 

•^ 

(0 

o 

•i—    l/l  "i—    S-    l/l  .Q    Ul 

O0 

i — 

E 

J= 

U  -P    O  CJ    ro          (0 

1— 4 

Ul 

Ol   c                   -o 

LU 

Ul 

Ol 

c 

Q.  01    Ol           01  i—    Ol 

l/l 

•  r— 

Ol 

sz 

Ol 

Ul 

Ul   -r-    "O        .     >     3    XI 

SZ 

*-> 

01 

•r— 

■O    3  T3    O    O 

Ol 

01 

+-1 

X3    C 

Ul 

tl    It    L    01    EC    C 

■C 

+J 

s- 

o 

>> 

T3    S-    O    ul          ul    ro 

■(-> 

3 

n- 

01 

4J 

•i-    Ol         ul  "O          u 

O 

o 

> 

O    >,  ro 

>         "O    3  ,—  ,— 

c 

1- 

o 

C    r- 

c 

O    U    Ol    U    3  -r-    S- 

•f— 

c 

s- 

10 

S.  -i-  i —    Ul    O    O    Ol 

r— 

o 

Ul 

ul    ro 

Q.    Olr-  <i-     J              > 

c 

ro 

•  f— 

_*: 

(0   r— 

01 

O  t-  "O           Ol  •«- 

Ol 

S- 

+-1 

03 

JZ    3 

Ul 

4->  i—    Q.         +->   T3  OC 

> 

+-> 

03 

01 

U 

ro 

O    O    Ul    Ol    3    3 

•  r— 

c 

c 

i. 

Ul     ■!- 

U 

C    S-           J3   _Q     I-     Ul 

Ol 

at 

■f— 

jo 

Ol    4-> 

1 

T3   i+-                   o    0) 

(J 

E 

>     i- 

4-> 

ui   >,  o  -a   >»       i— 

Ul 

03 

4J 

•i-    ro 

Ul 

0)  -C         i—  r—  M-    ro 

>♦- 

01 

+-l 

r: 

4-i  a. 

S- 

O           +J    3    C    O    C 

u 

£ 

C 

Ol 

ro 

o 

T3  T3    C    O    01           J- 

+-> 

o 

■  r— 

c      - 

i 

c  oi  .e  >  ui  oi 

o 

o 

Ol 

S-  73 

</l    ro    E   Ul    01  ■»->  "O 

o 

Ul 

Ol    01 

01 

I— I            01                   CO) 

o 

f— 

( — 

H- 

4->  *J 

sz 

lu     -  >  -*:   x   o>  o_ 

«* 

Ol 

1 — 

o 

<—    <J 

+-> 

LO    >,   O    Ol  -i-    3 

ro 

Ol 

•r— 

ro    0) 

4->    E    Ol    E   +->    0) 

r-( 

<4- 

CL 

Ol 

r— 

14- 

•1-                   $-                 •!-     C 

Ul 

4-1 

<*-    r— 

o 

.     Ul      Ol    C_)     +->+■>     4-> 

Ol 

•  * 

03 

o  o 

oi   o  x:         o   ui 

x: 

Ol 

i — 

e 

u 

e 

>   1-  t—   c   c    c  <♦- 

■»-> 

> 

•  i — 

•r— 

c 

o 

•r-     O              O              O     O 

•^ 

o 

4J 

O    Ol 

•f— 

+J    Q.         t-  T3    U 

c 

+-) 

Ul 

Ul   J3 

■*-> 

(0              •    C  .—            01 

(0 

(0 

sz 

0) 

•  r— 

ro 

C       »   Ul  O    3    Ol    Ol-C 

c 

+-1 

5-  TJ 

•  ^ 

S-    >,  J-           O  .—    S- 

4-> 

5- 

■1— 

01 

ro  r— 

+-> 

01  +J    01  4->    2  -O    ro 

Ol 

2 

sz 

X 

a.  3 

c 

+J  -r-  t-    ro          3  .C 

t- 

*J 

4-1 

o 

E    O 

ro 

r—  ^-  -r-            S-  r—    (J 

01 

r— 

-u 

^ 

o  SZ 

4J 

<C  1-    3    Ol    Ol    O    Ul 

£Z 

<C 

Ol 

Ul 

U    Ul 

Ul 

.a  o"  u  i-  ui  •!- 

4-> 

c 

i — 

o 

.a 

C    ro    (0   f0  -i-    1    "O 

ro 

c 

s- 

Ol 

o 

=      ro 

3 

5-     Ol           <4-     3     S- 

S. 

S- 

01 

Ol 

4-1 

Ul  +J 

Ul 

Oi    E    t-    S-    O-  Ol    E 

01 

u 

LL. 

Ol    ro 

01 

£    S-    O   3    ro  +->    3 

Ul 

sz 

c 

Ul 

r—  -O 

Ol 

t- 

4->    O)    C    Ul          (0    E 

4- 

■!-> 

o 

•  r- 

O- 

i- 

u 

S-    Q.t-  -O    0)    J  •«- 

U 

c 

(_> 

Q.I— 

o 

(0 

O          E    3  -C          X 

o 

C 

Ol 

ro  oi  z: 

Ol 

Z    C         ui  •»->      »  (0 

o 

z 

at 

c 

> 

c 

O  T3             u  2:  O 

H- 

•^ 

4-> 

O    01 

o 

01             C    Ol    Ol-r- 

o 

01 

O) 

•  i— 

p— 

■o 

4->  <— 

—J 

j:  c  oj  j=  c  x 

01         JZ 

1 — 

3 

Ol 

c 

5-  T3 

+J    O           +J  -r-     O        ■ 

LO            O           4-1 

sz\ 

O- 

Q. 

(0 

Ul  "O 

01    Ol 

•r-     fc.            1-  1—   T3 

LD            C 

ro  <n 

•^ 

r-si 

0)  i— 

4->  T3 

^ 

Ul  4->    O    Ol  01           01 

ro         ui 

+-» 

Q. 

r—     Ol 

ro  -i- 

+J    (0  •<->  C  ••->          Ul 

ui        z        +-> 

Q. 

Ul 

C 

Cvi- 

J   > 

XT 

S.    E    ro  •!-    C      .    Ul 

ro 

s- 

Ol 

-o 

01 

(0 

Q."4- 

T3    O 

a. 

O    S-    E    5-    Ol    Ol    3 

o 

L) 

E. 

-C 

> 

ro 

C    i. 

Ol 

ao        at        E  u 

-c       s: 

U 

03 

+J 

3       01 

3    Q. 

in 

Q.f-    Ol  -I-)  r-    3    Ul 

Ol 

a. 

03 

3 

E 

t. 

O 

o 

3    C   J=    C  -i-  i—  ••- 

•^ 

3 

c 

"O 

l*- 

O 

c  o 

S.    01 

'-) 

l/l  -r-   +J    Ol    O    0-"0 

C            't            L0 

3 

UJ 

o 

1— 

<r  s: 

aua 

•r-  Ul 


Ol    ro    Ol 

1 •!— 

Ul 

X3    X    Ol 

Ol 

73 

C    Ol    ro 

Ol            Ul  jC    5- 

s- 

3    1—    4J 

4J    Ol  •>-   4->    01 

ra 

•^ 

03  -C    Ul          ll- 

it 

■a  oi  s- 

4->  i—  >>  ai--- 

73 

Oi   SZ     0) 

1/3          i—    C    3 

LU 

C  1—  I 

ro    O    CT 

•^ 

01       ■    C  i—    03 

01 

JO         i— 

JZ   73    03    03 

sz 

E      ■    ro 

4->     0)                   4-> 

4-) 

o   in  L 

73     S-     C    (J 

(J    Ol    3 

O    3    O    O    Ol 

c 

U   4-> 

4->    <—    I*-   -i-    4-> 

o 

Ul    C    ro 

U             4->     O 

Ol    Ol  z 

Ul    C    Ul    03    S- 

Ul 

>    3 

Ol  •<-    01   4J    Q.  4-> 

■i-    O-  Ul 

Ol         4->    Ol 

(J 

4->    0)    03 

C   4-1    3    Ol  O 

03 

ro    ui    X 

ro    O    O    Ol   4-> 

Q. 

C    C    01 

SZ    c    s-    > 

E 

L    Oh 

U                               Ul 

•  ^ 

01    U 

Ol    Ol    Ul    Ol 

+->           73 

+J     i-     >     l/l    s- 

>4- 

1—    r—      C 

C    01  t-    3    3 

o 

03    03    03 

Ol    2   4->    (J    Ul 

+J 

E           03    Ul    ro 

c 

01    C    Ul 

4->     Ul     C  •!-     Ol 

o 

Ol    Ol    Ol 

t-    0)    S-   73    E 

•  f— 

1-    E  •■- 

ra  v  a 

4-> 

-ecu 

73 

Q.    U    4->    4->     Ol 

a. 

+-i    O     01 

Ol 

01    01  i—    o    > 

•r- 

s-  a. 

Ul 

a  o.  03  c  t- 

t- 

I •!-     l/l 

Ul 

U)                           4-1 

u 

l—      > 

3 

Ol          ■+-    Ul    03 

Ul 

ro    C  T3 

U 

VO    O    Ol    Ol 

•r- 

Ol    01 

Ul 

•.-     01             O  T- 

73 

t-          s- 

•t— 

i—     S-     C   73    4-> 

O  T3    Ol 

73 

73    Ol    O         -i- 

O 

<*-    C    Ol 

i—    OI->-  LU    E 

c 

03    C 

+-> 

•i-     C    4-> 

C          ro 

O 

S    03    U    X    O 

Ul 

O  4->  73 

c 

73    Ol  •<-    C 

•  r- 

•r-    C    C 

73     C   r—   73 

Ul    01  LU 

Ol 

C    Ol    Ol    C    01 

01      • 

ui    E 

!- 

03            Ul    01    i- 

s-    E 

3    C    S- 

Ol 

'-          O.  ro 

Ol    01 

U    O    O 

2 

Ul    O    S-    Q. 

JZ    4-> 

Ul    t-  i»- 

■x        o  <c  oi  i—  ui 

Ul 

S-   73   •*-             i- 

>, 

-o 

73    >    C 

+-> 

03    Ol                01 

Ul 

T3 

C    O 

Ul 

a.   c  c     ■  sz 

•  o 

ro 

01    Ol  1- 

r— 

Ol    O    Olh 

Ul     (J 

_l 

-*             4-> 

r— 

m  4->  •!-  4-> 

E    Oi 

•r-   73     ro 

03    03   4->    03 

Ol 

c 

i-    01    N 

E 

X    Ol    03    3       . 

4->     t- 

o 

■P  •<- 

ro 

oi  l  c  am 

ui    ai 

4-> 

73    U    C 

s- 

1—  SZ    ro    0)    01 

>>•»- 

>4- 

r—     01     03 

O! 

4->  i—  73   4-> 

Ul  -r- 

•  r— 

3  <4-    Ol 

O 

01          Q.  03    3 

O     3 

i — 

O  <4-    S- 

s- 

SZ  >t-    X    c    o 

u  a- 

o 

3    03  O 

a. 

h    O    01  ■!-   i. 

oi  <r 

co 


2-23 


z 


0) 

-n 

10 

c 

T3 

£ 

SI 

o 

•^ 

o 

ai 

ai 

•»-> 

a 

u 

. — 

■a 

in 

> 

e 

T3 

k 

1 — 

c. 

o 

•  r> 

»pa 

14- 

to 

•r— 

10 

Q.+J 

^— 

o 

01 

s: 

a. 

O) 

o 

IB 

01 

*J 

tSl 

01 

i. 

c 

O- 

c 

3 

c 

O) 

s- 

ex 

01 

a. 

o 

O 

ig 

""■ 

4-> 
0 

c, 

01 

*J 

•»-> 

a 

E 

ir>     . 

JZ 

i — 

01 

3 

"3 

o> 

01 

>, 

■»-> 

<c 

x: 
4-> 

"~ 

*n 

.c 

c 

TO 

5- 

s-   c 
01  0 

o 

e 

■a 

o 

a 

>> 

<->    E 

<J 

01 

o 
4-> 

V 

a. 

a. 

o 

a 

s 

Ol 

11     4-> 

c 

-CI 

o 

I- 

E. 

E 

—1   l/l 

o 

+J 

c 

c 

o 

a. 

Lfl 

"3 

ai 

Ol 

•  f— 

u 

o 

>4- 

a> 

O 

C 

O     -l-J 

4-> 

o 

•»— 

in 

V 

•^ 

a 

+j 

■>-> 

•r— 

z 

•»-> 

•r- 

c 

£ 

(. 

£ 

X 

r— 

to 

•r— 

s- 

t— 

to 

•  t— 

ai 

U3    (0 

o 

Ol 

W 

t- 

01 

«-) 

i— 

0)    i- 

Q.X: 

o 

01 

o 

3 

V 

^i 

10    0 

Q.  4-> 

C4- 

c 

£1 

jk: 

•  r— 

c 

O 

a. 

•r- 

o 

■o 

•^ 

•  r— 

0    S- 

4. 

en 

o 

3 

u 

1) 

E. 

! 

to 

a.  3 

OI 

o 

c 

o- 

+-> 

*J 

O 

i/>  0 

c 

■4- 

•  f— 

ax 

03 

0 

4) 

O 

ai  >» 

•  f— 

*J 

c 

c 

c 

aij= 

C 

t- 

-o 

*-> 

c 

•^ 

U3 

■  f— 

c 

4-> 

(0 

c 

!_ 

i. 

01 

T3 

■a 

■o 

ji 

•i— 

X 

ai  •>- 

TO 

o 

E 

S_ 

s- 

i. 

•^ 

2 

» 

£ 

03 

a. 

E 

s- 

TO 

to 

TJ 

o 

01 

c 

■i->  -a 

<D 

3. 

O 

O) 

o> 

3 

O) 

S- 

I — 

S- 

03 

01 

b 

3 

u 

E 

a* 

T3 

*j 

ai 

01 

t- 

o 

l-O 

0  i/i 

in 

in 

•r- 

s_ 

LU 

■»-> 

s- 

> 

i<- 

+J  ■<- 

Q. 

in 

t- 

01 

o 

•  f— 

> 

0) 

■1) 

ti 

•»— 

4-> 

T3 

o 

-C 

+J 

a* 

CI) 

«j 

ct 

c 

c. 

— 

s-   s- 

i — 

c 

C 

14- 

c 

c 

x: 

i — 

c 

<0 

0) 

■!-> 

01 

»— 

01 

TO 

E 

o> 

ai 

4-> 

ai 

01 

in 

-C 

•♦-    in 

■  r— 

E 

■o 

s- 

3 

I/) 

E 

> 

E 

O 

V) 

I— 

O 

01 

at  ai 

— 

E 

ai 

a> 

o 

o 

•r- 

E 

OS 

TO 

E 

(J 

m 

+J 

S- 

S-    3 

o. 

o 

c: 

+j 

4-> 

>> 

s: 

O 

c 

Q 

o 

C. 

o 

O 

i/i 

(J 

•^ 

o 

i/> 

<J 

»f— 

u 

03 

s- 

+J 

O 

ai  to 

- — 

c 

_^ 

^ 

in 

■a 

2: 

u 

sJ 

u 

ST 

U3  •!- 

ci 

S- 

11 

c 

c 

u 

c 

U3 

•t— 

5- 

0) 

nj 

a 

3 

a 

at 

c 

<0 

3 

3 

o 

> 

3 

c 

+J 

> 

a. 

>> 

co  ai 

O 

•^ 

t- 

>> 

-C 

X: 

o 

s- 

TO 

o 

TO 

o 

'^> 

E 

10 

1—   -C 

OS 

>- 

3- 

m 

_l 

1— 

C_3 

>- 

u 

a 

>- 

iT) 

c 

cc 

•r- 

^-3 

a.  *J 

■a 

O) 

in 

u 

E 

c 

C 

•r- 

> 

Ol 

TJ 

a 

.^ 

C3) 

•r— 

a 

;- 

c 

•t— 

■0 

•r— 

c 

01 

0 

=3 

10    b 

*-> 

s- 

(/) 

en 

u 

•r~ 

in 

01 

u 

10 

a< 

•^ 

01 

*J 

C 

01  x: 

0 

OIT3 

T3 

m 
01 

'_ 

TO 

en 

cu 

•1-    s_ 

in 

in 

Ol 

01 
m 

+J 

in 

~3 

in 

■t" 

0 

•—      3 

■  t— 

m 

O 

00 

<J 

*J 

TO 

«j 

*-> 

LL. 

C 

LO 

a. 

ro 

01 

U 

1 — 

C 

■f— 

c 

E 

O 

CM 

0 

1 

•'-) 

TO 

TO 

z 

-J 

0 

H 

■  ■— 

1 

s_ 

10 

O 

a 

C 

«-> 

Ol 

*-> 

+J 

LD 

a. 

00 

c. 

E 

•  ^» 

C 

*» 

Q-+J   T3 

in 

(J 

00 

0. 

•*■ 

LL. 

TO 

e 

O 

u  at 

>! 

OJ 

u 

+-> 

U 

0 

1 — 

TO   *J 

in 

i- 

*-> 

— 

c 

c 

4- 

-r— 

in 

01 

CL  TO 

!_ 

C 

4» 

ai 

0 

O 

^ 

TO 

> 

E    1- 

C 

O 

Ol 

E 

11 

a 

1 

n 

•^  ai 

0 

(-3 

E 

O 

E 

r— 

in 

c 

a 

[_ 

^3 

a. 

•i— 

E 

4>> 

O 

TO 

•—  0 

■lJ 

tJ 

O 

c_> 

<0 

^ 

1— 

in 

in 

(0 

U 

C 

<_3 

r^ 

+J 

>< 

01 

c 

•T— 

TO 

E  -a 

01 

TO 

O 

O 

01 

Q. 

TO 

1Z 

3 

>l-    c 

+-> 

O 

O 

+-> 

•a 

TO 

•  (— 

*J 

C    TO 

0 

in 

4-1 

-C 

C 

Q. 

1 — 

/**s 

•^ 

r> 

C 

u 

01 

+j 

(0 

•^ 

b. 

< 

E  T3 

O 

Ol 

LO 

U3 

c 

— 

*-> 

O 

01 

_^ 

•^ 

1/) 

c 

01 

01 

01 

C 

Li. 

X 

0>-!-> 

TO 

■lJ 

C 

x: 

0 

•  r- 

r: 

in 

13 

•  ^ 

c  u 

QJ 

TO 

O 

O) 

a. 

u 

+-> 

O 

T3 

•-    3 

1 — 

u 

a. 

•r— 

in 

•r- 

Q.T3 

C 

>  s- 

«^- 

i/> 

X 

01 

M- 

3 

O 

Ol 

■^> 

01 

TO   +-> 

O 

n- 

Ol 

t- 

n- 

O 

i- 

*J 

U 

O.JZ    in 

B 

•p- 

s- 

01 

3 

1 — 

EL 

Ol 

Ol 

Ol 

C 

•r- 

T3 

^ 

01 

</) 

r— 

1 — 

Tt 

+J    O 

1^ 

O 

01 

>1 

^ 

10 

<u 

a. 

O 

u  u 

OJ 

s: 

jC 

^ 

■!-> 

4-> 

£ 

E 

i- 

01 

01 

CL 

l/l 

*-> 

in 

TO 

0 

*-> 

0 

a. 

0 

•l->  01 

•  r- 

0 

~h 

4- 

^ 

O 

j: 

4J 

0 

i/i 

O   £3 

CL£Z 

LU 

O 

O 

•!-> 

*j 

s 

<o 

s - 

C 

*j 

LO 

4-> 

01 

1 

0 

*j 

Q-i— 

O 

> 

TO 

(. 

in 

1 

c 

0 

t. 

n 

r— 

-C 

c 

^~ 

b. 

*J 

JZ 

01 

01 

-a 

"*- 

c 

0 

1 

ai  i- 

4J 

■  »— 

10 

Ol 

•  p- 

u 

>♦- 

> 

TO 

>*- 

1/1 

<*-    3 

c 

•4- 

E 

^ 

01 

01 

1^ 

CD 

>, 

in 

<0 

c 

■a 

■r— 

Ol 

s: 

S- 

•  r- 

•  ^ 

c 

1 — 

W    >> 

0 

Oi 

U- 

c. 

X 

f^ 

TO 

•r- 

1 — 

TO 

01 

+-> 

4-> 

0 

e 

01 

Ol 

> 

4-> 

TO 

> 

S- 

TO    S- 

1 — 

c 

01 

01 

i-     . 

0 

in 

J 

TO 

, 

(J 

O 

3 

01 

-(— 

01 

j= 

U1 

a.  ai 

i- 

TO 

3 

•  r— 

S- 

in 

+J    Q- 

TO 

in 

■>-> 

10 

+J 

TO 

01 

SI 

in 

in 

Q. 

Q. 

TO 

TO    O 

->-> 

01 

01 

01   3 

-C 

r— 

_l 

TO 

0J 

>> 

□. 

Ol 

^    S_ 

Oi 

t- 

14- 

. — 

-C    0 

IT) 

Q. 

CO 

3 

t- 

*i 

TO 

s: 

*J    Q.T3 

3- 

O 

a. 

■|J  on 

o 

c_> 


l_l 

1/3 

z 
o 
a. 
to 

LU 

cc 

o 

z 
< 

CO 


o 
0 


o 

z 


00 

o. 


TO 
C 


3 


10 

0 

in 

3 

u 

4-> 

•O 

(. 

i- 

LU 

(0 

O 

z: 

Q. 

Ol 

Q. 

x: 

c 

3 

in 

4-> 

<o 

1/3 

C3) 

c 
c 

C33 

C 

LO 
Ol 

x: 

Ol 

TO 

in 

+j 

c 

Ol 

1/3 

•  ^ 

x: 

0 

<*- 

n— 

C 

0 

01 

O) 

O 

Q. 

c 

c 

•  r- 

•r— 

01 

0 

a. 

■O 

c 

•Jj 

-0 

O 

f— 

3 

01 

x: 

01 

^ 

1/) 

a. 

1— 

0 

s- 

(. 

•^ 

0 

a. 

0 

01 

Q. 

a. 

0 

1*- 

E 

4-> 

i- 

ai 

+J 

x: 

Q. 

r— 

Ol 

£ 

0 

■»-) 

01 

x: 

+-> 

o> 

•t— 

01 

c 

c 

r— 

3 

JZ 

E 

10 

01 

O 

01 

•»-> 

C 

a. 

in 

+■> 

> 

T3 

O 

»^- 

■0 

01 

in 

■»-> 

"O 

Z 

"O 

a 

C 

Oi 

LO 

01 

Ol 

i- 

in 

M 

it 

1/3 

-0 

01 

O 

cz 

C 

(J 

O 

■^ 

u 

a. 

c 

10 

3 

a. 

> 

c 

Q. 

>> 

x: 

x: 

a. 

10 

0 

0 

_l 

1— 

u 

0 

0 

<_> 

Ol    C 

4J    O 

TO   <«- 

in 

10 

>>  m 

O 

c 

m  1- 

4->    I— 

•r- 

<0 

l«- 

c  <— 

0  0 

T3    E 

Ol  -^ 

. 

Ol 

•1-  0 

m    c 

>» 

x: 

+->  x: 

O    >1- 

+-) 

u  u 

a.  E 

C33 

Ol 

01  1/3 

X 

c 

^ 

01 

*-> 

Ol   T3 

•  f— 

•  r- 

in 

01  x: 

01 

$- 

r— 

3 

T3    03 

Ol    o> 

3 

TO 

•r— 

X3   "O 

T3 

in 

U 

-^  X 

3 

•  t— 

01 

10 

-a  ••-> 

>> 

£ 

01    Ol 

r- 

E 

c 

/—  ^ 

3  01 

O 

0 

C 

>) 

O  £ 

c 

•^ 

O 

01  ^ 

U 

0 

■!-> 

•  f— 

c 

>% 

u 

10 

+-> 

•  ^    0) 

-a  4-> 

ai 

c 

•  r— 

1—  x: 

C    L. 

•  t— 

in 

01  t— 

TO    Ol 

+j 

B 

O 

Q. 

a. 

in 

10 

a. 

T- 

ai  0 

•^ 

+-> 

a. 

a.    • 

c   t- 

S- 

c 

3 

f^ 

•1-    Q.      . 

3 

0 

1/3 

0)  •«- 

-—          T3 

O 

u 

x:  to 

01   T3    01 

+-> 

m 

i—  -»-> 

Q.   C    4-> 

c. 

•  r— 

01 

■r    m    «l 

C 

01 

■0 

a.      1— 

O 

4-> 

in 

01    Q. 

<0 

hH 

T3    Ol 

Ol    <4-     E 

+-> 

3 

LU 

ai  i- 

x:  -t-  0 

u 

■O 

1/3 

4->    0 

*J  1—    u 

TO 

c 

ai  E 

0. 

3 

o> 

^ 

E    O    C 

E 

O 

£ 

a.  c 

0  +->    ai 

i- 

4-> 

E  1- 

t.          01 

C33 

O 

♦-  ui  a 

ul 

c 

U  T3 

4-> 

in 

in 

•1— 

Ol 

+J     U    4-» 

a< 

t— 

C   X3 

Ol     TO     O 

s- 

01 

c 

01  "l- 

oi  ac 

■0 

0) 

01 

01    S- 

<*-   E 

T3 

LL. 

m 

4-> 

X3    U 

•1—  03 

TO 

•»— 

4-> 

l/l 

■0        10 

r— 

•»— 

*->    Ol 

01  c  x: 

■»-> 

Ol 

S- 

O  T3 

t-    TO 

O 

c 

(0 

3 

C 

"a  u  c 

B 

0 

x: 

01 

C            03 

•^ 

u 

03 

in  X3 

3   3  •<- 

01         m 

4J 

*t— 

C 

(0 

£     O     IA 

i-         01 

u 

s; 

•r— 

x:  0 

X    Ol 

0         0 

3 

£ 

+j 

1—       -a 

0       -a 

t- 

C 

■tJ 

c 

10 

£ 

■P 

0 

>,CB« 

i-     .  f— 

L0 

in 

s- 

S- 

1-   T3 

CU    Oi     TO 

>)           l-< 

c 

<0 

0) 

m   01 

>    1-    C 

10          LU 

0 

£ 

> 

01  ai 

Ol     "I-    •<- 

'O          LO 

u 

LO 

LU 

■0  c 

in  •♦-  14- 

2-24 


T3    in 

0)  -r- 

IA 

o  ai 

Q.  > 

O  -r- 

£-   4-> 

a-   m 

C 

0)    t- 

XI    0) 

+J    ■!-> 

o  <c 

-t-> 

c 

c    S- 

O    0) 

•r-    XZ 

+J  -u 

•(-  fc. 

l/>   o 

o  z 

Q. 

a.  o) 

O  JZ 

+j 

O) 

c  s- 

•r-   o 

"O  >*- 

S- 

r0  -u 

o>  S- 

a>  o 

s-  a. 

> 

a. 

0) 

+J    3 

t— 

c  m 

c 

« 

o 

E  -a 

o 

E    C 

o    <0 

c 

o 

0) 

ai  T3 

01 

I-    *->     0) 

^ 

3    3   -t-> 

•f— 

O    O    O 

LU 

>a  c 

r—  3 
r—    O 

'5  £ 

(0 

-  > 
i. 

oi  s_ 
•i-  a» 
s-  "O 
s-  c 

(0    3 


C    •!- 

o  o 

§  01 
O  T3 
U    3 


<0    U   +-> 


in 

c 
m  «  o 
c  _i  •.- 

Olfl   -M 
•r-  O 

■P   T3    0) 

<o  s-  s. 

O    10    S- 
•.-  "O    O 

»-  cu 

•r-     <0 

u  ■(->  -a 

aivi  c 

Q.  ro 
1/)  I— < 

a.  m 

oi  <c  c 

JC  o 


0  +j 
<o 

.  m  u 
tn  +J  •!- 

c   c  ^ 

O    0)  M- 
■^    ET) 

01  o 

i-  s: 


in   OI 

(0  +J 

(0 

«-a 

OI    o 

c  E 

■r-  E 
I—  o 
Oi    u 

a.  u 

•i-    (0 

a. 

o 
c  ■»-> 
n 

U  T3 
•r-     01 

i-  +J 
o>  u 

E    3 

<r  s- 

-4-> 
i—     W 

.—  c 

<c  o 

<J 

01 

XI    OI 

t—  xj 


C    3    OI 

o  crx: 
u  o>  +■>     • 

i-  00 

0)         «*—  ►— l 

J_     0)     O    LU 
3£  CO 

U1  I      i — 

ai  -o  «*  <a 
s-  oi        c 

Q.  <JJ    oi  •>- 

Ur-U. 

C    0)    03    Oi 

TO  I—  -C 

OI  +-» 

mac 

S_     -t—     •!—     >+- 

3  a.       o 

+->        c 

10    01    J    c 

s-  x:  o  o 

OI    +J    XI    •!- 

a.       in  +j 
E  s-        u 

Oi    O    m    Oi 
+j  it-   <o   in 


o 

c_> 


oo 

LU 
O0 

z 
o 

ex. 

OO 

LU 

a: 

Q 

Z 

<c 

00 


o 


C£ 


t— t 

co 


3 

OI 

O 

> 

x: 

•  r— 

in 

+J 

<0 

in 

c 

ai 

c 

s- 

01 

3 

■!-> 

■!-> 

^- 

10 

<c 

0) 

c 

a. 

u 

E 

0) 

Oi 

x: 

•u 

+J 

(_ 

"O 

o 

c 

z 

10 

01 

in 

x: 

Oi 

+j 

s- 

3 

in 

in 

■U 

w 

s- 

OI 

o 

i- 

a. 

a. 

a. 

3 

■p 

m 

c 

01 

> « 

s- 

oi 

ai 

-u 

<♦- 

3 

t- 

O 

•  p- 

Q£ 

-a 

T3 

>> 

01 

XX 

in 

o 

■o 

a. 

01 

o 

in 

c 

3 

a. 

<0 

u 

0) 

• 

>> 

x: 

ai  T3 

01 

+J 

i— 

3  ai 

r» 

^~ 

O)  t- 

C 

o 

•  r- 

•i-     OI 

o 

+J 

X 

+J  T3 

u 

(0  -r- 

■o 

in 

<♦-   in 

c 

01 

a> 

c 

01 

in 

^ 

i—   o 

0) 

O 

C 

(0   u 

r— 

a. 

10 

+» 

•  r— 

a. 

x: 

OI    Oi 

LU 

o 

o 

s:  x> 

2-25 


2. 3  Written  Comments  Received  and  Responses 

The  BLM  received  123  letters  addressing  the  Draft  SEIS  during  the 
public  comment  period.  All  letters  received  were  reviewed.  Substantive 
comments  (those  that  presented  new  data,  questions,  or  issues  bearing 
directly  on  the  effects  of  the  proposed  All  American  Pipeline  and 
Alternatives)  were  responded  to,  and  where  appropriate,  Draft  SEIS 
sections  were  revised.  Table  2-1  lists  each  comment  letter  and 
identifies  its  assigned  reference  number.  Individual  substantive 
comments  within  each  letter  were  identified  and  responded  to.  The 
responses,  which  accompany  each  letter,  are  keyed  to  the  appropriate 
comment  by  the  reference  numbers  that  appear  on  the  comment  letter. 

All  comment  letters  have  been  reprinted  verbatum,  and  all 
substantive  comments  have  been  addressed  in  this  Final  SEIS.  Letters 
that  did  not  address  environmental  issues  but  presented  an  opinion  were 
acknowledged. 
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TABLE  2-1 
COMMENT  LETTERS 


Letter 

Number  Source  of  Letter 

1  Judge  James  E.  Sagebiel,  Alamo  Area  Council  of  Governments 

2  S.  A.  Lowrance 

3  Councilman  Weir  Labatt,  City  of  San  Antonio 

4  Roland  A.  Lozano,  City  of  San  Antonio 

5  Roger  Duncan,  Texans  for  Aquifer  Protection 

6  Ralph  E.  Hoelscher 

7  Dolly  Lambdin 

8  Charles  J.  Schell 

9  Charles  Siller,  Austin  Regional  Group,  Sierra  Club 

10  Murray  T.  Walton,  National  Audubon  Society 

11  Lem  Scarbrough,  Jr. 

12  George  Humphrey,  City  of  Austin 

13  Richard  and  Cherial  Metheney 

14  Karen  A.  Haschke,  League  of  Women  Voters  of  the  Austin  Area 

15  Sally  Shipman,  City  of  Austin 

16  Lynn  Storm 

17  Judge  Bill  Aleshire,  Travis  County 

18  Dr.  Ralph  Cooper,  Cooper  Associates 

19  Joan  West 

20  John  H.  Kothmann 

21  Judge  Jay  Weinheimer,  Gillespie  County 

22  Roy  W.  Hann,  Jr. 

23  Shirley  Pape 

24  Harry  F.  Wilke 

25  E.  L.  Danos 

26  Paul  A.  Davis 

27  William  J.  Alexander 

28  Ed  H.  Naberhaus,  Bexar  County 

29  Richard  Crisp,  City  of  San  Angelo 

30  John  A.  Sefeix 

31  Judge  James  D.  Westfall  et  al.,  Irion  County 

32  Boone  E.  Kemp 

33  Earl  Ingerson 

34  Jan  Suche 

35  Mrs.  R.  W.  Kothmann 

36  Mrs.  Lena  Kothmann 

37  H.  J.  Sattler 

38  Bob  Burleson 

39  Richard  Crisp,  City  of  San  Angelo 

40  Mayor  Milton  J.  Schiller,  City  of  Cameron 

41  Dennis  and  Monica  Marek 

42  Clem  Tomek 

43  Mr.  and  Mrs.  Edwin  F.  Marek 

44  Tina  Titsworth  Strmiska 
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TABLE  2-1  (CONTINUED) 


Letter 

Number  Source  of  Letter 

45  Cornelius  Titsworth 

46  Jack  V.  Matson 

47  Jim  V.  Rouse,  AWARE 

48  W.  S.  Decker 

49  Calvin  C.  Otte 

50  J.  M.  and  Eleanor  Nance 

51  State  Representative  Anne  Cooper,  Dist.  47 

52  Tom  Van  Zandt  et  al . ,  Espey,  Huston  &  Assoc. ,  Inc. 

53  J.  Lloyd  Moore,  Aquarena  Springs  Corp. 

54  Elgin  Pape 

55  Diane  Pape 

56  Brandt  Mannchen,  Lone  Star  Chapter,  Sierra  Club 

57  J.  C.  Towers 

58  Mrs.  Viola  Sevcik 

59  Thomas  P.  Fox,  Edwards  Underground  Water  Dist. 

60  Thomas  R.  Baumli,  International  Boundary  and  Water  Comm. 

61  Hazel le  Cabote 

62  Sally  Frederick 

63  C.  Dale  Zinn,  Energy  Analysts  Inc. 

64  Charles  Woodruff,  Jr. 

65  Joseph  K.  Longacre,  William  F.  Guyton  Assoc,  Inc. 

66  Peter  R.  Rose,  Ph.D.,  Telegraph  Exploration,  Inc. 

67  George  K.  Hickox,  P.E. 

68  William  W.  Thompson,  III,  Texas  Water  Commission 

69  H.  Yellin,  International  Pipeline  Assoc. 

70  Barney  L.  Knight,  City  of  Austin 

71  H.  P.  Tumlinson  and  Brothers,  T-Bar  Ranch 

72  F.  Hermann  Rudenberg,  Lone  Star  Chapter,  Sierra  Club 

73  Mary  McAnulty 

74  C.  T.  and  LaVerne  McClatchy 

75  Thomas  F.  King,  Advisory  Council  on  Historic  Preservation 

76  Wendy  Silverman,  Alamo  Chapter,  Sierra  Club 

77  Joe  C.  Efedermith 

78  Martin  D.  Werner,  Ph.D. 

79  John  M.  Cece,  Ph.D. 

80  R.  C.  McMahan,  Shell  Pipe  Line  Corp. 

81  Dave  Ryan,  Tom  Green  County 

82  Linda  Lewis  Williams 

83  J.  W.  Hershey 

84  Mary  M.  Burk,  Tom  Green  County 

85  Tom  Syfan,  Three  Mill  Ranch 

86  Sharon  Michael  is 

87  Ruth  G.  McGill  ,  M.D. 

88  Hardy  Turnbo 

89  George  DeWolf 

90  Tip  Van  Court 
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TABLE  2-1  (CONTINUED) 


Letter 

Number  Source  of  Letter 

91  E.  W.  Jones 

92  Harold  Petti tt 

93  C.  L.  McMillan 

94  Kevin  J.  Foto  and  Michelle  C.  Stright-Foto 

95  C.  M.  Hoffman,  All  American  Pipeline  Co. 

96  Steve  Spaw,  P.E.,  Texas  Air  Control  Board 

97  Mrs.  Leo  Mil ler 

98  Darrell  G.  Warner,  Exxon  Pipeline  Co. 

99  National  Park  Service 

100  H.  Dale  Hall,  U.S.  Fish  and  Wildlife  Service 

101  Garry  Mauro,  Texas  General  Land  Office 

102  M.  S.  Huckle  and  Emmett  M.  Burchett 

103  James  F.  Devine,  U.S.  Geological  Survey 

104  Charles  D.  Getter,  Ph.D.,  Technology  Management  Group,  Inc. 

105  J.  W.  Hershey 

106  Barry  G.  Rought,  P.E.,  U.S.  Army  Corps  of  Engineers 

107  William  Cochran,  U.S.  Bureau  of  Mines 

108  LaVerne  Herrington,  Texas  Historical  Commission 

109  David  M.  Cochran,  P.E.,  Texas  Department  of  Health 

110  Robert  E.  Layton,  Jr.,  P.E.,  U.S.  Environmental  Protection 
Agency 

111  Margaret  Kollatschny  Stolz 

112  Charles  D.  Travis,  Texas  Parks  and  Wildlife  Department 

113  Wray  &  Todd  Interests,  Ltd. 

114  Ruth  G.  McGill,  M.D. 

115  Darrell  Creel,  Ph.D. 

116  Ralph  E.  Hoelscher 

117  Ruth  G.  McGill,  M.D.  et  al . 

118  J.  A.  Jaquier 

119  Richard  D.  Funk 

120  M.  J.  Aiken 

121  Lewis  Runion 

122  Ruth  G.  McGill,  M.D. 

123  Andrew  L.  Williams,  Jr.  P.E. 
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CITY    OF   FREDERICKSBURG     INTERFERENCE    TEST 

BOERNER     5,     CITY    WELL    4    AND    HENSELL    OBSERVATION    WELL 
March    II,  12,13,14,  1979 
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MODEL  EXPERIMENTS  ON  INFILTRATION  OF  OIL 

Model  experiment*  can  be  useful  for  studying  the  mechanism  of  oil 
spread  in  it»  dependence  on  the  physical  parameters  of  the  porous  med.unv 
We  will  not  discuss  the  methods  used  but  only  submit  a  few  results  which 
mav  help  to  clarify  what  has  been  said  so  far. 

the  experiments  were  carried  out  in  troughs  with  glass  walls  and  the  oil 
spread  was  observed  with  uv  light.  The  hydraulic  conductivity  *,  of  the 
sands  to  water  was  between  io">  and  io"«  (m  s).  This  corresponds  to  the 
conductivity  found  in  the  most  widely  used  aqu.fers.  EL  fuel  oil  was  selected 
as  a  typical  oil  product  (density  083  g.'cm'.  kin  v,sc  4  o  cS  at  20  C,  surface 
tension  260  dyne/cm). 

In  prelim.nary  experiments  various  oil.  were  fed  on  to  the  free  water  surface 
of  a  trough  40m  long  and  05  m  wide  and  the  dependence  of  the  run-out 
distance  on  the  run-out  time  was  determined.  The  graph  (Fig  10)  shows 
that  with  small  initial  thicknesses,  the  viscosity  of  the  oil  is  only  of  secondary 
importance  for  the  run-out.  EL  fuel  oil  is  therefore  a  suitable  representative 
of  low  viscosity  oils.  ,  . 

Fie  1 1  gives  the  results  of  spread  experiment*  ,n  a  model  trough  {i-b  by 
o-2  bv  o-R  m)  filled  with  sand.  Under  the  influence  of  gravitation,  the  oil 
seeps  down  to  the  capillary  fringe  and  spreads  in  this  fringe  more  or  less 
horizontally.  Depending  on  the  permeability  and  capillarity,  as  well  as  on 
the  rate  of  infiltration,  the  body  of  oil  in  the  seepage  zone  will  be  narrower 
or  wider,  while  the  body  of  lateral  spread  in  the  capillary  fnnge  will  be 
thinner  or  thicker.  If  the  ground  water  is  immobile  fJ=o).  the  spread  in  the 
capillary  fringe  will,  as  a  rule,  proceed  symmetrically.  If  the  ground  water 
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Hows,  it  will,  depending  on  the  permeability  and  ground-water   gradient, 
tend  to  move  in  the  direction  of  this  gradient. 

In  homogeneous  media  the  o.l  will  be  fairly  uniformly  distributed  in  the 
seepage  zone.  Only  at  the  base  of  the  central  part  of  the  spread  body  is  there 
a  substantially  higher  oil  concentration  ("  o.l  core  ").  In  stratified  media 
higher  oil  contents  have  been  measured  at  the  boundary  between  the  less 
permeable  and  the  more  permeable  layers.  This  observation,  which  confirms 
held  experience,  is  significant  because  the  Huv.atile  and  fluv.oglacial  deposits, 
which  are  particularly  important  for  water  supply,  usually  consist  of  numerous 
layers  with  different  permeabilities.  . 

In  highly  permeable  media,  in  which  the  height  of  the  capillary  fnnge  is 
relatively  low  and  the  rate  of  migration  relatively  high,  the  oil  can  penetrate 
to  a  level  just  below  the  zero  pressure  level. 

But  as  it  spreads  laterally,  the  oil  will  always  tend  to  rise  to  the  cap.  lary 
fringe  and  spread  at  this  level.  In  so  doing  it  seems  to  prefer  the  part  of  the 
capillary  fringe  that  has  a  water  saturation  of  about  75-85  P"  cent- 


Fir,  11.      Model  experiments:  Seepage  and  spreading  of  heating  <>d  KL  in  a  porous 
medium.   iL'pper  two  figures:  one  hiyer;  other  two  figures:  more    than    one    laver) 
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BLACKLAND    PRAIRIE    COMMUNITY    TYPES 
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Fig.  2.     Key  to  BlackJand  Prairie  community  types.    Numbers  represent  percent  composition   based  on  basal  cover. 
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Table  1.   Some  physical  characteristics  of  Blackland  Prairie  soils 


Soil  associations 


Nmnber  of  samples 


Austin-Stephen-Eddy   Houston  Black-Heiden-Ferris   Wilson-Crockett-Burleson 

IS  37  31  2 


Mean 


Range 


Soil  characteristics 

Texture  {%) 

Sand 

2 

0-  5 

Silt 

43 

37-48 

Clay 

SS 

48-61 

Mean 


Range 


2 

0-  4 

37 

29-41 

61 

S6-66 

Mean 


Range 


14 

9-24 

SS 

48-60 

31 

27-34 

o 

111 


Moisture  retention  (%) 

15  bars  21  16-27 

1/3  bars  35  32-40 

Available  14  12-16 

pH  7.8  7.7-7.1 


43  34-50 

60  54-67 

17  15-21 


7.7 


7.6-7.9 


13 

8-20 

28 

22-31 

15 

13-19 
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Table  2.   Average  species  composition  (\)  based  on  basal  cover  in  relation  to  soil  associations  and  precipita- 
tion.  Only  species  with  greater  than  20  percent  basal  cover  in  at  least  one  stand  are  included. 

Soil  associations 

Austin- Stephen-Eddy Houston  Black-Heiden-Ferris      Wilson-Crockett-Burleson 

Average  annual 
precipitation  (cm)  7S-8S   86-9S  96-105   106- 1 15   75-85   86-95  96-105   106-115   75-85   86-95  96-105   106-115 

Number  of  stands      3      4      3        5      11     12      10       4       5      6      6       14 


4 
0-  6 


SPECIES 

Andropogon 

gerardii 

Mean 

31 

39 

32 

44 

33 

9 

- 

1 

Range 

28-36 

33-48 

18-45 

36-48 

27-42 

6-rlS 

- 

0-   3 

Eriochloa   sericea 

Mean 

- 

- 

- 

- 

22 

4 

- 

- 

Range 

- 

- 

- 

- 

12-27 

0-1S 

- 

- 

Panicum  virgatum 

Mean 

- 

- 

- 

1 

- 

- 

14 

16 

Range 

- 

- 

- 

0-    6 

- 

- 

0-30 

9-21 

Paspalum 

f  loridanura 

Mean 

- 

- 

- 

- 

- 

- 

- 

- 

Range 

- 

- 

- 

- 

- 

- 

- 

- 

Sch  izachyrium 

scoparium 

Mean 

27 

35 

16 

4 

37 

23 

- 

- 

Range 

21-33 

30-42 

6-24 

0-9 

30-48 

9-36 

- 

- 

- 
- 


a 

floridanum  2 

S      9      9       17    - 
1-  9    3-18   0-24     6-27 


81     37     26 
64-92   33-48   21-30 


Table  2  (continued) 


Soil  associations 


Austin-Stephen-EJdy Houston  Black-Heiden-Ferris      Wilson-Crockett-Burleson 

Ayerage  annual 

precipitation(cm)   75-8S   86-95   96-105   106-115   75-85   86-95   96-105   106-115   75-85   86-95   96-105   106-115 
Number  of  stands 3 4 3 5 11      12 10 4 S 6 6 14 

SPECIES 
Sorghastrum 
nutans 

Mean  4     23     45      49        5     40      3        -       6     43     54        4 

Range  0-  5   21-27   42-52    45-57     0-18   27-59   0-12      -      0-24   33-57   4S-66     0-15   = 

rt 

Sporobolus  asper  « 

var.  asper  a. 

Mean  3S      2      -       -        -      12     45       43       -                         3 

Range  27-42   0-  9    -       -        -     0-33   27-60    36-57     -                         £• 

rt' 

O 

Sporobolus  ~> 

silveanus  <v 

Mean  ...       .        ...        -       --1       57 


Range 


0-  6     15-82 


Tridens  strictus 

Mean  ...       .        ...        .       ..3       21 

Range  ...       .        ...        .  0-  6    12-33 

Tripsacum 
dactyloides 

Mean  -      -      -       1  9     27       38 

Range  -      -      -      0-6      -     0-24   18-39    33-48     ... 
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The  Texas  Land  Stewards'  Society 


1     EXHIBIT 


awards  membership  to 

%Vmh  Tfiickeu  l&vvl&on 

in  appreciation  for  your  distinctive  contributions 
to  the  preservation  of  our  irreplaceable  natural 
heritage. 


The  Texas  land  Stewards'  Society  is 
an  honorary  society  sponsored  by  the 
Texas  Nature  Conservancy. 


President  £/ 


Texas  Nature  Conservancy 


The   art   work   for    this    certificate    was   designed 
specifically    for    the    Texas    Land   Stewards'    Society.      The 
grasses   which   comprise    the    border  are    important   natives 
to  Texas,    natives   which   dominated    the   presettlement 
landscape.      Clockwise,    from    the    top   left   corner,    they 
are   yellow    Indiangrass,    big    bluestem,    little    bluestem, 
buf  falograss ,   black   grama,    green    sprangletop,    Texas 
cupgrass,    blue   grama,    eastern   gamagrass,    sideoats   grama, 
and    switchgrass. 

The    laurel    wreath,    an   ancient    symbol    of    victory, 
nobility   and   excellence,    is    composed    of    native 
mountain-laurel    leaves,    decorated    with   a   Texas    oak    leaf. 
The   oak    tree    symbolizes    strength   and    longevity,    and    the 
oak   leaf    is    the    national    emblem   of    the   Nature 
Conservancy. 

The  wreath's  circle  is  symbolic  of  eternity  and 
expresses  our  desire  to  see  that  the  elements  of  our 
Texas    natural    heritage    are    protected    in   perpetuity. 
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Table  1.  Physicochemical  Conditions  in  Turkey  Creek  and  Oil  Creek. 


Q 
111 

D 


STREAM  AND 
DATE 


TEMP 
C 


°2 
rr,g    1  ~  ' 


02 
.   sat 


C02, 
rig    1" 


Turkey 
1979 

Creek 
-1980 

9-23.5 

5.9-11.2 

Oil   Creek 

Cec. 

10,   1981 

13 

3.2 

Dec. 

21  ,   1981 

14 

7.3 

Apr. 

3,    1932 

19 

6 . 4 

June 

3,   1982 

24 

0.3 

Nov. 

13,   1932 

9 

2.7 

Apr. 

23,   1983 

17 

6.2 

Feb. 

4,    1934 

9 

7.  5 

83-103 


2-9.5 


AIK 

mg   1  ~\ 


9-29 


pH 


5.2-6.5 


S  Cond. 
^uS  cm"' 


41-63 


80 

7.5 

13 

6.3 

69 

73 

14.5 

4 

5.8 

83 

31 

25.5 

4 

4.5 

82 

3.6 

57.5 

5 

4.7 

155 

2.4 

29.5 

17 

5.3 

63 

66 

18.5 

4 

4.7 

75 

63 

15.1 

3 

5.3 

40 

o 
o 

tr 

LLI 


HI 


Table  2.   Community  Structure  of  Benthic  Macroinvertebrates  in  Turkey  Creek  and  Oil   Creek 


STREAM  AND  DENSITY 

DATE  NO  m"2 


NO  %  Tubificidae  %  Chironomidae  Diversity 

TAXA  (S  Limnodrilus)  d 


Turkey  Creek 
1979-1930 

533-3716 

Oil    Creek 

Dec.    21,    1981 

1162 

Apr.    3,   1982 

2953 

June   3,   1982 

5188 

Nov.    13,    1982 

8427 

Apr.   23,    1953 

8481 

Feb.    4,   1984 

3046 

11-44 

13 

14 
13 
4 
13 
16 


54-57 
(34-51) 


71  (51) 
81  (75) 
94  (67) 
99  (97) 
93  (88) 
43   (40) 


12-29* 

16 

4 
1 
0 
1 
32 


2.65-3.54* 

2.69 
1.51 
1.25 
0.17 
0.83 
2.41 


"  Chironomidae  represented  only  ]'■  of  the   individuals   and  d  was   1.84  during  April,   1980  at  Station  TC  1 
during  extreme   flooding  and  difficulty  in  sampling. 
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GENERALIZED    GEOLOGIC    MAP 
OF    CENTRAL    TEXAS 


FIGURE    9: 


MAJOR    TRUNK  CRUDE  OIL 

PIPELINES,  WITH   PROPOSED 

AND  ALTERNATE   ROUTES 

FOR  ALL-AMERICAN  PIPELINE 

PIPELINES  IN  THE  AUSTIN-SAN  ANTONIO 
URBAN  CORRIDOR  ARE   PRODUCT   PIPELINES 
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INTERNATIONAL  ! 


ASSOCIATES 


Rcfinadora  Cottarricenu  da  Pettal—- 
Limon  —  San  lot*  Pipeun* 


.^-sasr*. *m ^-^- -*  r* »iste-»4  *D»' 


t;  Paw  Natural  Cat  Products  Co. 
Odetta  —  El  Pom  Pipelina 


Creole  Petroleum  Corit. 
Latunillmi  —  La  Salina  Pipeline 


Oteoducto  dtl  Pacttct,  S.  A. 
Buenotentu/a  —  Call  Pipeline 


Creole  Petroleum  Corporation 
W  Tembloavr  —  Corioito  Pipelina 


CreoU  Petroleum  Corp. 
La  Salina  Marin*  Terminal 


bun  Andrei  Development  Co. 
El  Tullon  —  Mumonnl  Cut  Meaiuremenl  Slution 


Buckeye  Pipeline  Company 
Eastern  Produxtl  Pipeline 


Olevducto  del  Paclfico,  S.  4. 
Yumbo  —  Cartafo  Pipeline 


Tuscutotu  Pipeline  Co. 
Bluine  Pumping  Station 


CLIENT 


San  Andre*  Petroleum  Co. 
£7  Tablan  Mamonal  Cat  Pipeline 

INTERNATIONAL  PIPELINE  ASSOCIATES 


Emtireta  Columbiana  de  Petroltoi 
Puerto  Sulfur  —  Bogota  Pipeline 


LOCATION 


Empress  Colombians  da 
Petroleos 

Interprovlncial  Pipe- 
line Company 


Colombia 

Canada 

Buckeye  Pipeline  Company  U.S.A. 

Tuscarora  Pipeline  U.S.  A. 
Company 

Andian  National  Oil  Colombia 
Company 

Empress  Colombiana  de 

Petroleos  Colombia 

Compania  Colombiana  de  Colombia 
Gas 

Creolo  Petroleum  Co.  Venezuela 

Shell  Oil  Company  Venezuela 

El  Paso  Products  Co.  U.S. A. 

Creole  Petroleum  Co.  Venezuela 

Kuwait  Oil  Company  Kuwait 


PROJECT  LIST 

DESCRIPTIOM 

Puerto  Salgar  Product  Pipe- 
line terminal  and  tankage 

Alberta-Wisconsin  Crude  Oil 
Pipeline  System 

Eastern  Product  Pipeine 
System,  Pumping  Stations 
and  Tankage 
Pumping  Stations  (3) 


Booster  Pumping  Station (3) 
Crude  Oil  Pipeline 


SERVICES 

Engineering 
Design   Inap. 

Station  ft 
Tank  Farm 
Eng,  it   Design 
Engineering 
and  Design 

Englnearing 
and  design 

Engineering 
and  Design 


Galan-Cantimplora  Pipe- 
line and  pumping  stations 
LPG  Terminal,  Bogota, 
Colombia 

34"  Lagunillas-La  Salina 
Pumping  Station  and  Tankage 
Lake  Haracaiho  Marine 
Terminal 

Odessn-El  Paso  Product 
Pipeline  and  Pump  Stations 

La  Saline  Marine  Terminal 
and  tank  farm 

Persia         inker  Loading 
Facili  2-307 


Engineering 
and  design 
Engineering 
and  design 

Engineering 
Design  fc  Insp, 
Feasibility 
studies  and 
Estimates 
Engineering 
and  Design 

Engineering 
and  design 

Consulting 

Engineering 

Review 


VALUE 
$1,000,000 

20,000,000 

35,000,000 

1,500,000 

3,200,000 

4,000,000 
800,000 

15,000,000 
50,000,000 

10,000,000 

50,000,000 

(-) 


PROJECT  LIST 


CLIENT  LOCATION 

Oleoducto  del  Pacifico,   Colombia 
S.A. 


Creole  Petroleum  Co.      Venezuela 


National  Iranian  Oil     Iran 
Company (William  Bros) 


Empresa  Colombiana  de    Colombia 
Petroleos. 

Oleoducto  de  Pacifico    Colombia 
S.A. 


Empresa  Colombiana  de 

Petroleos  Colombia 


San  Andrea  Develpment    Colombia 
Co.  &  International 
Petroleum  Company 


DESCRIPTION 

Buenaventura  -  Call  Product 
Pipeline  System,  Pumping 
Stations  and  Terminal 


SERVICES 

Engineering 
Design  and 
Construction 
Management 


30"  Temblador-Caripto        Turnkey  Eng. 
Heavy  Crude  Oil  Pipeline  and  Design  and 
Pumping  Stations  Construction 


Persian  Gulf  Tabker  Load- 
ing Terminal 


Galan  LPG  Plant 


6"  Call  to  Cartago 
product  pipeline  system 


Puerto  Salgar  to  Bogota 
Pipeline  System  Modern- 
ization 

Jobo  Tablon  -  Cartegena 
Natural  Gas  Transmission 
Systen 


Preliminary 
design  and 
feasibility 
study 

Engineering 
and  design 

Engineering 
design  and 
construction 
management 


Engineering 
design  and 
inspection 

Engineering 
design  and 
Construction 
Management 


VALUE 
5,000,000 

25,000,000 
(-) 

1,000,000 
4,000,000 

5,000,000 
10,000,000 


CD 

<r 
in 

t 

LJJ 


CLIENT 


(2) 


PROJECT  LIST 


Refineria  Costariccense 
de  Petroleo  S.A. 


Southern  Union  Gas  Co 
and  Theiss  Bros,  Pty 

Cabinda  Gulf  Oil  Co. 


CERE  and  Ferrocarriles 
del  Estado. 


LOCATION 


Costa  Rica 


Australia 


Portugese  K. 
Africa (Angola) 


Plantation  Pipeline  Co.   U.S.A. 


Ecuador 


DESCRIPTION 

Limon  to  San  Jose  Product 
Pipeline  System,  pumping 
stations,  terminal  and 
submarine  lines 

Roma-  Brisbane  Gas  Pipe- 
line 

Offshore  Pipelines,  On 
shore  tank  termiinals 


Collins  Terminal  Tank 
Farm 


Guayaquil (Duran)  to 
Quito  Refined  Petroleum 
Product  Pipeline   and 
Pumping  Stations 


SERVICES 

Turnkey 
engineering 
and  construct- 
ion 

Construction 
Management 

Construction 
management  & 
inspection 

Preliminary 
design  and 
Feasibility 
Report 

Engineering 
design  and 
Construction 
management 


VALUE 
5,000,000 

20,000,000 
(-) 

(-) 

8,000,000 


Government  ofGuatemala   Guatemala 


Hunt  Oil  Company 


U.S.A. 


Puerto  Barrios  -  Escuin- 
la  to  Guatemala  City 
Product  Pipeline  System 

Tuscaloosa  Crude  Oil 
Pipeline  system 


Feasibility 
studies  and 
reports 

Pumping 
Station 
Design 


(-) 


(-) 


(3) 


2-308 


PROJECT  LIST 


CLIEHT 

High  Plains  Natural  Gas 
Company 


Buckeye  Pipeline  Co. 


17.  R.  Grape  &  Company 
(Standard  Transmission  Co.) 


Florida  Power  and  Light 
Company (  Turner,  Mason, 
Solomon) 


Fertilizantes  de  Centro 
America  S.A, 


0> 
CO 

cc 

UJ 


LOCATION 


U.S.A. 


U.S.A. 


U.S.A. 


U.S.A. 


Utilities  Pipeline  Company   U.S.A. 


El  Salvador 


Costa  Rica 


DESCRIPTION 

Natural  Gas  Pipeline 
System,  Texas 


SERVICES 

Inspection 
and  apprais- 
al report. 


Texas-Florida  30"       Economic 
Product  Pipline  System  Feasibility 
Stations  and  Terminals   Study  and 

Report 


Oklahoma  and  Arkansas 
Pipeline  Terminals 


Inspection 
and  apprais- 
al report 


Alabama  Product  TerminalSpill  Prev- 
ention Plan 


Heavy  Fuel  Oil  Tanker 
terminal  and  Pipeline 
system  for  Power  Plant 
Fuel  Supply 

Wichita  Falls  -  Dallas 
Pipeline  System 


Feasibility 
Studies  and 
Reports 


Management 
and  Consult- 
ing services 


Acajutla  Anhydrous      Field  insp- 
ammonia  tanker  unloadingection,  study 
system  and  reports 

Puntarenas  Offshore  moor-Feasibility 
ing  and  submarine  un-     Study  and 
loading  system  for  an-    Report 
hydrous  ammonia 


(4) 

INTERNATIONAL  PIPELINE  ASSOCIATES 
PROJECT  LIST 


VALUE 
(-) 

(-) 

(-) 

(-) 
(-) 

(-) 
(-) 

2,000,000 


CLIENT 

Federal  Energy  Admin- 
istration 


Miller  Brewing  Co. 


Omni  Exploration  Inc. 


Crystal  Oil  Company 


Winston  Refining  Company 


LOCATION 


U.S.A. 


DESCRIPTION 


Preliminary  design, estimates 

Bryan  Mound  Freeport  Texas 

Strategic  Petroleum  Reserve 

Facility. 
Auburn, N.Y.  Gas  gathering  ,  transmission 

lines  and  M  &  R  Facilities 

(Subcontract  from  GMSCO) 
Terrell, Tx.  Natural  Gas  Production 

Plant. 

(subcontract  from  GMSCO) 
Longview,Tx. Pumping  Station,  Product 

tank  farm  and  injection 

facilities. 

(Subcontract  from  Purvin  & 
Gertz) 
Ft.  Worth, Tx. Texas  Utilities  Tank  Farm 

Ft.  Worth, Tx. 


Amber  Pipeline  Company    Bowie, Tx. 


Texas  Oil  and  Gas  Co. 


Peoples  Gas  Company 


Petroleos  Colombo 
Brasilero  S.A. 


Texas  & 
Oklahoma 


Illinois 


Colombia 


Pipeline  extension 
delivery  facility 
Miscellaneous  Co. is 
Gas  Production  and 
sion  facilities  at 
locations. 
(Subcontract  from 
Manlove  Sorage  Fie 
compressor  station 
(Subcontract  from 
Dina-Giradot-Bogot 
crude  oil  pipeline 


and 

ultations 
compres- 
various 


GMSCO) 
Id  Gas 
,  8000HP. 
FB&D) 
a  heavy 
system 


SERVICES 

Engineering 
and  design, 
Estimates 

Engineering 
and  Design 

Engineering 
and  Design 

Engineering 
and  Design 


Field  Survey 
&  valuation 
report. 
Engineering 
and  design 

Engineering 
and  design 


Engineering 
and  design 

Field  Survey 
Preliminary 
engineering 
and  design 


VALUE 
(-) 

$5,000,000 
$1,000,000 
$2,000,000 

(-) 
$200,000 
(-) 

$4,000,000 
(-) 


(5) 
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INTERNATIONAL  PIPELINE  associates 


PROJECT  LIST 


CLIENT 


LOCATION 


DESCRIPTION 


SERVICES 


VALUE 


STANDARD  Transmission 
Company  (  Div.  of  W.R. 
Grace) 

Citv  of  Bowie, Texas 


Craves ,  Dougherty ,  Ilea  ron 
and  rioody 


U.S.  Department  of 
Interior  and  Husky  Oil 
NPRA  Operations  Inc. 


U.S.A. 


U.S.A. 


U.S.A. 


U.S.A. 
(ALASKA) 


Dorchester  Refining  Coz    U.S.A. 


South  Carolina  Product 
Pipeline  System 


Relocation  of  gas 
gathering  lines  for  const- 
ruction of  planned  water 
reservoir. 

Oil  Spill  damage  evaluation 
survey  and  consultation 
services  in  connection  with 
pipeline  leaks. 

Barrow  Natural  Gas  Field 
Gas  Gathering  and  Trans- 
mission system. 
Barrow,  Alaska 
(  Subcontract  from  GMSCO) 

Greenville, Texas,  refined 
product  tank  farm  and  truck 
loading  facility, (Proposed) 
(Subcontract  from  GMSCO) 


Feasibility 
Study  and 
Report 

Field  survey 
reports  and 
consultations 


Field  survey 
reports  and 
consultations. 


Feasibility 
Studies  and 
reports  and 
Engineering  and 
design  of  facil- 
ities 

Engineering 
preliminary 
design  and 
cost  estimates 


Greer  Petroleum  Co. 


U.S.A. 


Oil  Field  Production  FacilityEngineering 
Padre,  Island, Texas  and  design 

(Subcontract  from  GMSCO) 


(-) 


(-) 


(-) 


(-) 


(-) 


(-) 


0)  Rev.  2-28-83 

CO 

DC 

LU 

t 

LU 

—I        CLIENT 


(6) 


INTERNATIONAL  PIPELINE  ASSOCIATES 


PROJECT  LIST 


LOCATION 


DESCRIPTION 


SERVICES 


VALUE 


Southwest  Airlines, 
Hudson  General  and  the 
City  of  Houston 


rarswell  Pipeline  Co. 
(Pride  Refining  Co.) 


Amber  Pipeline  Co. 


Texas 


Texas 


Texas 


Fsperanza  Pipeline  Company   Texas 


I'npro 


Texas 


I'adson  Gas  Systems  Inc.      Oklahoma 


Modernization  of 
aviation  fueling 
facilities,  Hobby 
Int *  1  Airport 

Abilene-Aledo- 
Carswell  Product 
Pipeline  System 


Pipeline  relocation 
Grapevine, Texas. 
Pipeline  Re-route 
Summerfields  (Ft. 
Worth)  Texas 

Gas  Gathering  Systems 
Tom  Green  County 
Goliad  County 
Dewitt  County 
Sterling  County 
Compressor  Station 
Carlsbad, Texas 

Crude  Oil  Stabiliza- 
tion Plant,  Henderson 
County, Texas 

Gas  Gathering  Systems 
Holly,  Mistletoe  and 
Ivy  Systems 


Engineering  and         (-) 
Design 


Consulting  Engineer-     (-) 

ing-  Hydraulics, 

(Sub  contract  from 
Ancira  Engineer- 
ing Services) 

Construction  Super-      (-) 
vision  and  inspection 


Preparation  of  AFE's     (-) 
Engineering, Design, 
Procurement, Expediting 
Construction  Supervision 
and  Inspection 


Consulting  Engineer-     (-) 
ing  services 


Ilnqineering,  Design      (-) 
Procurement  and 
expediting 


Rev.  1-14-86 
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(7) 
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Water 


BjJOELKDUCPATRICI,         , 

New)  SU/t  Writer 

AUSTIN  —  A  bill  expected  to  pass  the  House  of 
Representatives  today  could  put  Galveston  County 
in  the  water  business  and  could  provide  the  county 
with  up  to  200  million  gallons  of  water  a  day  (or  the 
next  50  years,  County  Judge  Ray  Holbrooksaid. 

'     Dr.  Thomas  Maciey,  president  of  Galveston  Coun- 

l:  tv  Water  Auf—^'y  IfiTW1'!  MM 

:  rHUy  trying  to  do  is  to  provide  |     . 

;  rights  to  the  Brazos  River  for  Galveston  County. 

'  That's  our  dream." 

The  bill  is  being  carried  by  State  Rep.  James 
Rury  (D-Galveston)  and  is  oo  the  general  state  cal- 

i  endarln  the  House  (or  today. 
I  Holbrook  said  be  believe*  the  bill  would  help  bail  „ 


bilLexi 


topass 


Brazos  River  Authority  out  of  a  situation  whereby.) 
they  are  losing  money  on  low-interest  bonds.  -    it 

'.    Charles  B.  Smith  of  Galveston,  negotiating  on.; 
behalf  of  the  GCWA  with  Brazoa  River  Authority, 

,  said  Monday  he  feels  he  is  near  an  agreement  by  i 
which  Texas  City  industries  would  support  acquisi-  i 

'  tion  by  the  GCWA  and  Galveston  County  of  canals  ' 
which  run  from  the  Brazpe  fryer  |"  T»«"  r;  'yT*~~~  '- 
"1  UVe  nothing  but  praise  for  Texas  "City  in--' 
dustries  for  their  far-sightedness  in  supporting  this  '. 
project,"  Smith  said.  "The  bottom  line  is.  it  guaran- 
tees surface  water  for  Galveston  County  users  for  a  ■ 
long  time  into  the  future. " 

I,    He  said  he  had  been  working  on  the  project  since 
1961.  % 

At  this  time,  industries  in  Texas  City  use  about  60 1 


million  gallons  of  water  a  day,  Smith  said.  The  "■  from  just  south  of  Missouri  City  down  to  the  general 
water  authority  presently  obtains  the  water  under  vicinity  of  Chocolate  Bayou,  to  the  vicinity  of  the 
contract  with  the  Brazos  River  Authority.  So  the  Mecom  Ranch,  and  near  State  Highway  6  and  then 
sources  of  water  for  the  company's  subscribers  will  ;  to  Texas  City 

remain  unchanged.  Smith  said  there  are  about  ts  5  million  in  bonds  "T 

Smith,  who  is  a  consultant  for  the  Galveston  Coun-      outstanding  on  the  Briscoe  Canal  System  and  about    I 

ty  Water  Authority,  said  the  water  contracts  permit      14  million  on  the  American  Canal  System.  _  J 

Holbrook  said  cities  have  traditionally  supplied' 
water  for  urban  users. 

"And  until  recently,  no  one  in  Texas  used  Brazos 
River  water  for  potable  (drinkable)  water. 

Until  the  Galveston  County  Water  Authority 
began  to  treat  water  supplies  from  the  lower  Brazos, 
it  was  generally  thought  the  water  wa«  too  expen- 


the  canals  at  this  time  to  call  on  the  B.azos  River 
for  up  to  1 13  million  gallons  of  water  per  day. 

But  the  contracts  carry  the  right  to  receive, 
ultimately,  up  to  200  million  gallons  per  day  from 
the  Brazos  ana  through  thecanalsystem. 

The  system  includes  two  canals:  The  American 
Canal  Co.  canal,  which  runs  from  the  Brazos  River 
near  Richmond-Rosenberg  to  just  south  of  Missouri 
City:  and  the  Briscoe  Canal  Co.  canal,  which  runs 


See  WATER  Page  11A 


ive  to  treat,"  Holbrook  said.  ' 

In  about  1969,  the  Brazos  River  Authority  bought 
Briscoe  and  American  Canal  Co.  bonds.  Those 
bonds,  at  the  then-prevailing  low  interest  rates  on 
.  issues  of  that  kind,  will  run  until  about  2006. 


'■ Continued  from  Page  I 

the  Brazos  River  Authority  and  is  negotiating  with 
,.  the  industries  and  municipalities  it  serves. 

"Water  is  a  resource,  like  oil  and  gas,"  Dr. 
Mackey  said.  "We're  not  trying  to  deny  it  to  anyone 
along  the  canal  system  But  we  are  trying  to  control 


The  contracts  between  the  Brazos  River  Authority-,-  our   destiny.    If   we   own    tie    water    nghu    ^ 

perpetuity,  and  if  we  own  the  canal  that  carries  it, 
then  we  will  ha  ve  water  rights  for  the  future. " 

Members  of  the  board  of  directors  of  the 
Galveston  County  Water  Authority  are  appointed  by 
the  Galveston  County  Commissioners  Court.  They 
include  three  engineers:  Dr  Mackey,  Stan 
Duitscher  of  Dickinson,  and  Larry  Vela,  of 
Galveston.  Vela  is  also  secretary  of  the  board.  Other 
directors  are  J.  Fellman  Seinsheimer  III,  vice 
president;  Jim  Yarborough  Sr  of  Galveston;  Jelly 
Jones  of  Texas  City;  and  Charlie  Hail  of  League 
City.  Joe  Wilhelm  Is  general  manager  of  the 
authority. 

Once  the  water  authority  bill  passes  the  house,  it 
will  go  to  the  State  Senate,  where  it  will  remain  for 
a  month  or  so,  then  if  it  passes,  it  goes  to  the  gov- 
ernor. 


and  the  canal  companies  run  to  the  year  2009 
-  The  bill  before  the  Texas  House  today  would  per- 
mit county  commissioners  courts  "to  acquire  by 
purchase,  gift,  lease,  or  other  method  of  acquisition, 
except  by  condemnation,  any  property  or  an  interest 
in  property  outside  the  county  that  the  commis- 
sioners court  finds  necessary  or  desirable  to  obtain 
a  surface  water  supply  or  to  transport  and  deliver 
surface  water." 

Hury's  bill  also  permits  the  county  commissioners 
court  to  contract  with  any  political  subdivision  of  the 
state  for  management  or  operation  of  all  or  part  of 
the  property  for  beneficial  use  of  surface  water. 

Contracts  may  be  made  on  any  terms  commis- 
sioners feel  are  appropriate,  but  are  limited  to  a 
term  of  no  more  than  40  years. 

Dr.  Mackey  said  the  GCWA  is  in  negotiations  with 
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Guest  Column 


,   Edltor'i  note:   Dr.   Peter  R.  ■ 

Rose    Is.    an    Independent    con- 
sulting geologist  with  more  thin 

ZSyetrs  experience  In  petroleum 

exploritlon  end  development.  He 

«nd  bis   wile,   Keren,   live  and 

work  In  the  southwest  pert  ot 

Kimble    County  .  where    they' 

opertte    their'  consulting 

business,  Telegrsph  Exploration 

Inc.,  15  well  ts  their  ranch,  £1 

Segundo.'  In  1S8T.  Rose'  carried 

oul  a  geological  mspplng  project 

In  the  eastern  Edwtrds  Plttetu,  i 
^focused    on    the    Edwtrds 
^limestone  end  covering  most  ot 
'Kimble,  Edwtrds,  Rett,  Kerr,  ■ 
~GUlesple,  Btndert  and  Kendall  ' 
.'counties,'  by  colncendence,   the  ''§.', 
-tret  Imptcted  by  the  proposed-    V.' 

All-American  •  hot-oil    pipeline.  *'{-'j. 
-His  work  wis  published  In  1972      ,,'„    . 

-by    the    Texas    Bureau    o/ ''>•••'  •'  ••-* 

-Economic  Geology  is  Report  ot  <  County    Commissioners    acted 

Investigations  JVo.  74,  "Edwtrds!   very  wisely  In  tabling  any  fur- 

Croup,  Surftce  and  Subsurttce,  '-'thcr    pipeline    activity    pending 

Central    Texas." 

become  the  standard 


ne 


-of  (the    hydrocarbons  .'.  In    the  '  manifested   such   attitudes   fre; 
'ground-water  could  accomplish!  quenlly  are  also  the  same  firms 
that.  Meanwhile,  water  supplies  !•  who  carry  out  second  rale  con- 
"   It   his   since/';  further  Investigations.!  would  go.'  could  be   contaminated  over  a  instruction  projects,  the  classes  ot 
mdard  reference'  -'farther,  however,  and  make  four     period    of    several    years.    ConO  Projects  that  are  plagued  by  ac- 
work  on   the  eastern   Edwards 
Plateau    and    establishes  .  the 
geological  basis  tor  understan- 
ding the  natural  ground-water 


system  ot  the  Edwtrds  aquifer  In 
the  area. 

By  DR.  PETER  ROSE  ...  /:i  .,-' 
Consulting  Geologist;  ■.]<!',  f'1];!   '■'!'; 

i  ::■■■  -  ,i  .;•.;>  j'jV '"  ■•• 

In  my  opinion,  the  expressed' 
concerns  of  some  landowners  In  i 
the   area    about  the  danger  of 
ground-water  'contamination' 
from   spills  from   the  proposed 
All-American  pipeline  are  entire-', 


'additional  observations 
-"   'The  danger  of  ground-water 
contamination  does  not  Just  af- 
fect   those    landownera    serosa 

'whose  -  property    the    pipeline 


quite  low,  but  the  chance  of  so- 
meone throwing  a  "no  hitter" 
sometime  during  the  entire 
season  Is  quite  high.  For  that 
reason,  one  is  probably  Justified 
in  predicting  that  there  will  be 
some  leaks.  Unfortunately,  the 
consequences  of  such  leaks,  par- 
ticularly If  they  are  not  Im- 
mediately controlled,  are  unac- 
ceptable. 
•Even  though  Kimble  County 
colated   downward    to   the    Ed-|tbe    All-American    pipeline  .from  the  pipeline.        ':'■■■  x  badly  needs  the  additional  lax 

wards  aquifer  could  be  expected  'representatives,  as.  reflected  In  j  \\  'Even  though  It  Is  true  that  the.  •  revenue  that  the  pipeline  would 
to  contaminate  water  supplies  "numerous  newspaper  reports  •';  chance  of  an  oil  spill  at  any  one,'  supply,  I  personally  do  not  think 
over  wide  areas  and  could  even  and  my  discussions  with;  time  and  In  any  one  placets  very  those  tax  dollars  are  worth  the 
spoil  permanent  springs  and,  knowledgeable  citizens.  What  Is  ,, low,  the  probability  ol  such  a \.  risk  of  serious  ground-water  con- 
ultlmately,  find  Ua  way  Into  our  ;' conveyed  Is  the  appearance  of  j  spill  occurring  somewhere  along  i  lamination.  1  am  certain  that  ad- 
creeks  and  rivers.  Unfortunate-"' poor  planning, y  organisational ;  the  150-mlle  Hill  Country  stretch  I  dltlonal  safeguards  can  Tie 
ly,  It  would  be  almost  Impossible*,  disarray,  lack  of  the  most  basic  i  of  the  pipeline,  over  a  long  period  <  engineered  Into  the  pipeline 
to  eradicate  oil  pollution  within.',,  environmental  concerns,  andj^of  time,  becomes  much  higher.  I.  design  which  will  reduce  the 
ly  Justified.  ■  I  the  Edwards  aquifer  —  once  »,v  even  a  certain  disregard  lor  Hill  ,  By  analogy,  the  chance  of  a  cer-  !  chance  of  a  pipeline  rupture  and 

I  b»M;ve  that  Kimble  County'  aplll   had   occurred,   only  time,  .'Country   resident!.    In    my   ex-  'tain  baseball  player  pitching  i1    also  greatly  limit  the  amount  o( 
Jule.e    Wilbur    Dunk    and'  the -'dilution,  and  gradual  dlspleraal  '  perlence,   the   firms. that  have   "no-hitter"  In  any  one  game  lav  oil  spilled  In  case  of  an  accident. 


lamination  could  affect  one  well,' ,  cldents    and    malfunctions.   The 

or  many  wells  and  aprlngs  over  a'i  symptons   are   clear   to   me:    I  ■ 

wide    area,    depending    on    the,  believe  AU-Amerlcan  Is  not  car- 

aeverlty  of  theollaplil.  -  i,  [.,-,  rylng  out  adequate  envlronmcn- 

•I  have  personally  become  Uv.tal  planning  measures,  and  I  am 

rlght-of-wayexlcnds.  On  thecon-.]' creaalngly  disturbed  during  the  l  apprehensive  that  there  Is  a  high  • 

trary,  a  serious  oil  spill  that  per-,,"past  few  weeks  by  the  attitude  of  ■'.likelihood    of    aerious    oil    spills  h 


Such  safeguards  will  doubtless 
add   cost   and   cause  delays  to 
pipeline    construction    and,    of  • 
course,     All-American    will    be" 
resisting    such    added    cost.. 
However,  I  am   sure  that  such., 
safeguards   will  not  cause   All- 
Amerlcan  to  halt  or  divert  the' 
project. 

Some  people  may  be  Interested 
In  knowing  s  little  more  about  the  . 
Edwards     acqulier    In    Kimble  , 
County. 

The  Edwards  Limestone  forms 
the  steep  cliffs  and  bluffs,  such 
as  "Lovers  Leap"  east  of  Junc- 
tion, that  border  the  valleys  of 
the  North  and  South  Llano  Rivers  . 
and   Johnson   Park.  The  upper- 
part  of  the  Edwards  also  forms  " 
the  high  divide  country  In  Ihe. 
western  and  southern  parts  of  the. 
County.  The  Edwards  Is  about-' 
450  feet  thick. 

The  soft,  yellowish  and  reddish- 
clay  strata  In  the  valleys  below.  . 
those  cliffs  are  the  Glen  Rose  for-.  • , 
matlon.  The  Edwards  is  porous  ." 
and  permeable,  but  the  underly--- 

,lng  Glen  Rose  Is  light,  or  lm--- 
permeable.  As  a  result,  rain- 
water seeping  downward  into  the; . 
porous  limestone  accumulates  In 
the  lower  part  of  the  Edwards,,., 
because  It  cannot  move  further', 

'  downward    through    the    Glen'" 

-Rose.  ••■'.•; 

',\  The  thickness  ol  this  water-"" 
column  varies,  but  It  may  be  as,;'. 
much  as  250  feet  thick  In  some  i 

'places.    This    water    percolates' 
sideways  through  the  lower  Ed-.' 
wards,  following  the  gentle  slope , . 
of    the    strata,    and    comes    out., 
along  the  river  valleys  as  permi-  » 

;  nent  springs,  such  ss  "700  Spr--  •■ 
lngs,"  Issuing  from  the  base  of. . 
the  limestone  cliffs.  Most  of  our!,, 
upland  water  wells  pump  water,., 
from  the  Edwards  aquller,  and 
all  of  our  rivers  and  creeks  are  ■'• 

Pletse  see  PIPELINE.  P»t*7, 
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SAN  ANGELO  STANDARD-TIMES— Friday,  March  27,  1987— 1C 


Purity  of  city's  water  improves 


By  LE  KILLGORE 
PoUtlcal  Attain  Editor 

Witer,  water  everywhere,  and  each  drop 
tastier  than  the  last,  with  only  the  slightest 
addition  of  costly  and  less-than-tasty 
chemicals. 

The  drop  in  chemical  treatment  of  San 
Angelo's  water  and  the  resulting  savings  in 
money  are  the  direct  results  of  generous 
rains  on  the  San  Angelo  watershed  over  the 
past  several  months,  said  San  Angelo  Public 
Works  Director  Clolce  Whitley. 

Just  one  year  ago,  on  March  9,  1986,  San 
Angelo's  three  lakes  topped  off  at  a  skimpy 
42.294  acre-feet 

An  acre-foot  is  325,800  gallons  of  water.  San 
Angeloans  use  about  15,000-16,000  acre-feet  a 
year. 

To  preserve  that  shrinking  resource,  San 
Angelo  water  officials  were  taking  between 
50  percent  and  60  percent  of  each  day's  water 
supply  from  Lake  Spence  near  Robert  Lee. 

The  nasty  taste  of  a  drought-stricken  water 
supply  comes  from  the  presence  of  large 
amounts  of  chlorides,  sodium  and  dissolved 
solids. 

The  department's  budget  for  the  1986-1987 
fiscal  year  has  earmarked  $180,000  for 
chemicals  to  treat  the  water. 

For  the  first  four  months  of  the  fiscal  year 
—  October,  November,  December  1986  and 
January  1987  —  actual  expenditures  for 
chemicals  were  $36,000  Instead  of  the  145,000 
estimated  for  that  period. 

For  the  first  four  months  of  the  previous 
fiscal    year    —    October,    November    and 
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December  of  1985  and  January  1986  —  the 
cost  of  chemicals  was  $53,696. 

The  city  pumped  1,365,849,000  gallons  of 
water  during  the  1986-1987  period  compared 
to  1,516,145,000  gallons  during  the  same 
period  in  the  1985-1986  fiscal  year. 

In  other  words,  during  the  first  quarter  of 
the  current  fiscal  year,  the  city  spent  49  per- 
cent less  money  to  treat  11  percent  less  water 
used. 

"The  choliform  count  on  O.C.  Fisher  is 
down  almost  to  the  point  where  there's  hard- 
ly any  at  all,  so  we're  using  half  as  much 
chlorine  and  ammonia  as  we  did  last  sum- 
mer," he  said. 

The  turbidity  —  dirt  from  the  lake  beds  that 
mingles  in  with  the  water  as  it  travels  to  the 
treatment  plant  —  is  running  between  5  parts 
per  million  gallons  and  6  parts  per  million. 

Last  year,  Whitley  said,  during  the  worst 
times,  when  the  lakes  were  their  lowest,  the 
turbidity  measured  out  at  35-40  ppm. 

Chlorides  are  running  about  40  ppm,  com- 
pared to  a  top  reading  of  780  ppm  last 
summer. 

During  February  1986,  Whitley  said,  San 
Angelo  water  contained  536  ppm  of  chlorides, 
296  parts  per  million  of  sodium  and  1,531 
parts  per  million  of  total  dissolved  solids  — 
"none  of  it  good,"  Whitley  added. 

On  Monday,  March  9,  San  Angelo's  lakes 
held  190,986  acre-feet  In  other  words,  there 


Cleaner  water 
for  San  Angelo 
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was  149,692  acre-feet  more  than  the 
supply  of  a  year  earlier. 

Chloride  content  is  116  ppm, 
almost  four  times  better  than  last 
year;  sodium  is  32  ppm,  almost  10 
times  better  than  last  year;  and 
dissolved  solids  "a  mere  505  parts 
per  million,  which  is  three  times 
better  than  last  year,"  Whitley 
said. 

About  60  percent  of  the  water 
coming  through  the  taps  today 
comes  from  O.C.  Fisher  Reservoir. 
No  water  has  been  taken  from 


S-T  graph* 

Spence  since  early  in  October  198t 
"Our  treated  water  analysis  fo 
the  month  of  February  improve 
almost  150  percent  due  to  bette 
water  in  Nasworthy,  Twin  Butte 
and  O.C.  Fisher _"  Whitley  said. 

Whitley's  conclusion:  "Thequal 
ty  of  water  now  enjoyed  in  Sa 
Angelo  is  comparable  to  most  Eas 
Texas  cities.  Not  many  West  Texa 
cities  can  even  come  close.  Sa 
Angelo  now  has  more  and  bette 
water  stored  in  its  three  lakes  tha 
at  any  time  the  past  10  years. 
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SNAKE 


CRMWD  to  a  specific  amount  of  money  tor  the  water 
snake. 

CRMWD  President  John  Taylor  said  in  January  the 
board  had  discussed  spending  up  to  $5  million  on  the 
snake.  Another  source,  who  wished  to  remain  unnam- 
ed, said  the  CRMWD  had  been  prepared  to  spend  $4.7 
million. 

Ivie  denied  that  Tuesday.  "We  never  expected  to 
spend  more  than  $3.7  million,"  he  said. 

"Of  course,  we  didn't  expect  at  the  outset  to  pay 
anything  (for  the  snake),"  he  said.  "But  taking  all 
tilings  into  consideration,  we  were  satisfied  with  that 
(the  outcome)." 

Without  a  CRMWD  agreement  to  protect  the  snake, 
the  federal  Endangered  Species  Act  might  have  block- 
ed the  construction  of  Stacy,  which  will  supply  water 
to  San  Angelo,  Midland,  Abilene,  Odessa.  Big  Spring 
and  Snyder. 

Ivie  said  the  money  for  the  make  habitat  will  come 
from  the  proceeds  of  a  bond  Issue  established  last  year 
for  construction  of  the  dam. 

Because  the  winning  bid  on  construction  was  $6 
million  below  estimates,  the  district  can  pay  for  the 
snake  habitat  and  other  unanticipated  f^p*nty>  and 
remain  within  the  bond  proceeds. 

The  CRMWD  is  paying  for  archeological  excavation 
and  land  litigation  that  were  not  expected  when  the 
bond  issue  was  written. 

The  memo  awaits  the  signature  of  one  more  official. 
Army  Corps  of  Engineers  Regional  Director  Col 
Albert  Gennettl  of  Fort  Worth.  If  Gennettl  signs  the 
document,  as  expected,  it  will  become  a  part  of  the 
federal  permit  allowing  the  dam  construction  to  go 
forward. 

The  Fish  &  Wildlife  Service  biological  opinion  said 
that  the  dam  could  drive  the  snake- Into  extinction 
unless  the  builders  take  pains  to  improve  the  make's 
remaining  habitat. 

The  CRMWD  will  be  required  to  improve  79  miles  of 
Colorado  River  habitat,  to  hire  a  full-time  make 
biologist,  to  build  make  habitat  along  the  shore  of  the 
reservoir  and  to  nurture  the  make  in  existing  habitat 
among  other  things. 

The  Fish  &  Wildlife  Service  will  share  the  expense  of 
continued  study  of  the  make  in  an  amount  not  to  ex- 
ceed $30,000  per  year  for  five  years  or  half  the  coat  of 
the  study,  whichever  is  less  and  mnalag  Congress 
allocates  the  money. 

If  the  cost  of  make  protection  exceeds  $3.7  mffiion, 
the  CRMWD  and  Fish  fc  Wildlife  will  go  back  Into 
negotiations  on  the  issue,  Ivie  said. 
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Brown  &  Root  given  Stacy  contract 


By  REX  HENDERSON 
Stair  Writer 

Directors  of  the  Colorado  River  Municipal  Water 
District  Tuesday  voted  to  award  the  Stacy  Dam  con- 
struction contract  to  Brown  &  Root,  the  low  bidder  for 
a  water  impoundment  project  that  will  provide  water 
to  six  West  Texas  cities,  including  San  Angelo. 

RELATED  STORY  -  Page  1A 

Brown  ft  Root  of  Houston,  one  of  the  five  largest  con- 
struction companies  in  the  world,  underbid  its  nearest 
competitor  by  $6  million  with  a  $30.7  million  offer  on 
March  5. 

The  vote  Tuesday  authorized  the  president  of  the 
CRMWD,  John  Taylor  of  Big  Spring,  to  sign  a  contract 
with  Brown  &  Root  as  soon  as  the  district  receives  a 
federal  permit  from  the  Army  Corps  of  Engineers  to 


build  the  dam,  and  provided  the  permit  contains  no 
surprises. 

A  Corps  of  Engineers  spokeswoman,  Sally  Werst, 
said  Tuesday  she  expects  a  decision  on  the  permit 
Aprils. 

"We  see  no  problem  with  that  date,"  CRMWD 
General  Manager  Owen  I  vie  said.  He  had  been  expec- 
ting the  permit  next  week.  "We'll  move  on  with  con- 
ferences with  the  contractor,  and  make  sure  each  side 
understands  what  each  is  expecting." 

Ivie  said  the  contract  can  be  prepared  and  signed  by 
the  contractor  before  issuance  of  the  permit,  leaving  it 
ready  for  Taylor's  signature. 

Construction  will  begin  10  days  after  Taylor  signs 
the  contract,  Ivie  said. 

"Shortly,  we  will  discuss  a  date  for  groundbreak- 
ing," he  said. 

Ivie  said  that  the  CRMWD  staff  and  Freeze  and 
Nichols  engineers  have  been  scrutinizing  the  Brown  it 
Root  bid  to  ensure  it  complies  with  bid  specifications. 


"We  are  satisfied  about  the  questions  we  had,"  Ivie 
said. 

The  Houston  contractor  was  able  to  underbid  its 
competition  because  of  its  expertise  in  rock  excava- 
tion and  because  they  will  use  local  material  on  the 
upstream  face  of  the  dam,  Ivie  said. 

Brown  Jt  Root  will  build  the  dam  with  rock  and  soil 
mined  in  the  lake  bed  or  nearby,  Ivie  said.  Other  con- 
tractors intended  to  haul  in  construction  material,  he 
said. 

The  CRMWD,  with  member  cities  of  Odessa.  Big 
Spring  and  Snyder,  is  the  managing  partner  for  Stacy 
Dam. 

The  cities  of  Abilene,  San  Angelo  and  Midland  each 
will  pay  16.54  percent  of  the  cost. 

Stacy  will  cost  about  $65  million,  and  will  be  paid  for 
by  a  bond  issue.  Dam  construction  will  be  less  than 
half  of  the  total  cost.  Land  purchase,  road  relocation, 
engineering  and  protection  for  the  threatened  Concho 
water  snake  will  cost  another  $30-mlllion  plus. 
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Table   1.    Physicochemical    Conditions    in  Turkey  Creek  and  Oil    Creek. 


STREAM  AND 

DATE 

TEMP 

C 

mg   1 

-1 

02 
::   sat 

C02 
mg   ]~> 

AIK 
mg  1 "  1 

pH 

S  Cond. 
jjS  cm"' 

Turkey 
1979 

Creek 
-1980 

9-23.5 

6.9-11 

.2 

83-103 

2-9.5 

9-29 

5.2-6.5 

41-63 

Oil   Creek 

Cec. 

10,   1981 

13 

3.2 

30 

7.5 

13 

6.3 

69 

Dec. 

21,   1981 

14 

7.3 

73 

14.5 

4 

5.8 

83 

Apr. 

3,    1932 

19 

6 . 4 

81 

25.5 

4 

4.5 

82 

June 

3,    1932 

24 

0.  3 

3.6 

5  7.5 

5 

4.7 

155 

Nov. 

13,   1982 

9 

2.7 

2.4 

29.5 

17             | 

5.8 

68 

Apr. 

23,   1983 

17 

6.2 

66 

18.5 

4 

4.7 

75 

Feb. 

4,    1934 

9 

7.  6 

68 

15.1 

3 

5.3 

40 

1 

[—                         Table 
LU 

2.    Community 

Structure  of  Benthic 

Macroinvertebrates   ir 

-J 

STREAM  AND 
DATE 

DENSITY 
NO  m"2 

NO 
TAXA 

% 
(55 

Tubi  ficidae 
Limnodril us) 

Turkey  Creek 
1979-1930 

583-3716 

11-44 

54-57 
(34-51) 

Oil   Creek 

Dec.    21,    1981 

1162 

13 

71    (51) 

Apr.    3,   1982 

2958 

14 

81    (75) 

June   3,   1982 

5188 

13 

94   (67) 

Nov.    13,    1982 

8427 

4 

99   (97) 

Apr.   23,   1983 

8481 

13 

93   (38) 

Feb.   4,   1984 

3046 

16 

4  3   (40) 

%  Chironomidae 


Diversity 
d" 


12-29* 

16 

4 
1 
0 
1 
32 


2.65-3.54* 

2.69 
1.51 
1.25 
0.17 
0.83 
2.41 


*  Chironomidae   represented  only   1 ;  of  the   individuals   and  d"  was   1.84   during  April,   1980  at  Station  TC   1 
during  extreme   flooding  and  difficulty   in   sampling. 
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Stacy  Dam  construction  to  begin  May  4 


By  REX  HENDERSON 
StaH  Writer 

Construction  o(  Stacy  Dam,  the  West  Texas 
water  impoundment  that  took  a  decade  to 
push  through  state  and  federal  regulation, 
will  begin  May  4.  A  formal  ground  breaking 
is  planned  for  May  16,  the  dam's  primary 
sponsor  said  Wednesday. 

The  Colorado  River  Municipal  Water 
District,  the  managing  partner  In  Stacy, 
Tuesday  signed  a  contract  with  Brown  t 
Root  Inc.,  low  bidders  on  dam  construction  at 
130.7  million. 

CRMWD  General  Manager  Owen  Ivio  said 
a  work  order  Issued  with  the  contract  re- 
quires  Brown  U  Root  to  start  counting  con- 


struction days  on  May  1.  The  Houston  con- 
tractor  promised  to  complete  the  dam  in  900 
calendar  days.  That  means  the  expected 
completion  date,  assuming  no  delays,  Is  Oct. 
16, 1989. 

Stacy  will  provide  water  to  CRMWD  cities 
of  Odessa,  Big  Spring  and  Snyder,  as  well  as 
partner  cities  of  Abilene,  Midland  and  San 
Angelo. 

The  CRMWD  already  has  purchased  7,000 
acres  at  the  Stacy  site,  including  all  of  the 
land  for  the  dam  at  the  confluence  of  the  Con- 
cho and  Colorado  rivers  45  miles  east  of  San 
Angelo.  The  district  la  still  buying  land  In  the 
reservoir  baaln. 

Ivle  said  the  contract  was  signed  Tuesday 
following  a  meeting  of  the  Colorado  River 


Municipal  Water  District,  Brown  U  Root,  and 
the  consulting  engineers,  Freeze  It  Nichols. 

Ivle  said  a  Brown  &  Root  representative  in- 
dicated that  the  company  would  begin  mov- 
ing In  equipment  and  mobile  buildings  to  its 
headquarters  and  the  dam  site  next  week, 
and  will  begin  clearing  the  land  May  4. 

A  formal  ground  breaking  ceremony  will 
be  held  May  16,  and  will  include  a  luncheon 
with  state  and  federal  dignitaries. 

U.S.  Sens.  Lloyd  BenUen  and  Phil  Gramm 
of  Texas  have  been  Invited.  Grimm's  office 
has  Indicated  he  would  attend,  while  Bent- 
sen's   attendance   remains   uncertain. 

U.S.  Rep.  Charles  Stenholm,  D-Stamford, 
will  attend  the  ceremony.  U.S.  Rep.  Larry 
Combest,  RLubbock,  has  said  he  cannot  at- 


tend because  of  a  conflict.  U.S.  Rep.  Lama 
Smith,  R-San  Antonio,  who  represents  Sai 
Angelo,    has    not    yet    responded. 

State  senators  representing  cities  par 
Uclpating  in  Stacy  have  been  invited.  Bll 
Simms,  D-San  Angelo;  Grant  Jones,  D 
Abilene;  and  John  Montford,  D-Lubbock 
have  indicated  they  will  attend,  as  have  thi 
state  representatives  Dick  Burnett,  D-Sat 
Angelo;  Larry  Don  Shaw,  D-Blg  Spring 
Gerald  Gelstwcidt,  R.Mason;  Steven  Car 
rlker,  D-Roby;  Bob  Hunter,  R- Abilene;  Jltr 
D.  Rudd,  DBrownfield;  and  Gary  Watklns 
D-Odessa. 

Gov.  Bill  Clements,  former  Gov.  Marl 
White.  Lt.  Gov.  BIU  Hobby  and  Texas 
Speaker  Gib  Lewis  have  been  invited. 
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CONTAMINATION    01     w  \  li.u    liv    milui  l  r\|    l'KODUCI'3  0<) 

V1 

d>r  the  i einovaf  "of  [he  contamination  ,  these  will  be  dealt  with  in  a  later  section 
r»f  the  paper. 

There  is  a  lack  of  data  relating  to  the  toxicity  of  the  components  of  oil  to 
humans  and  test  animals.  The  dose  of  kcrosinc  required  to  kill  50  per  cent 
of  a  rabbit  population  (I.D5n)  lias  been  given  as  28,350  mg/kg  of  body  weight 
[Spcctor  1955)1  indicating  a  relatively  low  toxicity.  A  report  on  a  study  ol 
available  data  made  on  behalf  of  the  American  Petroleum  Institute  concludes 
that  the  oiders  of  magnitude  of  the  toxicity  of  \.irious  components  of  oil 
are  such  that  hazards  to  human  health  will  not  arise  from  drinking  oil- polluted 
watii  (Anon  1956).  The  contamination  would  become  aesthetically  objection- 
able .it  concentrations  far  below  the  chronic  toxicity  level.  The  possibility 
of  toxic  effects  due  to  fuel  oil  additives  has  been  referred  to  by  Zimmerman 
<  inna).  an  incident  where  a  skin  condition  was  attributed  to  the  consumption 
ul  water  containing  letra-ethyl  lead  has  been  reported  in  Sweden. 

B\  far  the  most  serious  aspect  of  the  presence  of  oil  in  water,  however,  is 
its  effect  on  taste  and  odour.  Data  compiled  from  various  sources  on  the 
:;iresh>>hl  odour  concentration  of  different  oil  products  in  water  are  presented 
in    I'ahlc  1 


THE  JOINT  PROBLEMS 

OF  THE 

OIL  AND  WATER 

INDUSTRIES 

Proceedings  of  a  Symposium  held  at 

the  Hotel  Metropole,  Brighton 

18-20  January  1967 


TABLE  I 

Threshold  odour  concentration  of  oil  products 


Tl 

rcshold  odoi 

r 

Product 

concentration 

Reference 

L-^Rju  petroleum 

(mg/1) 

0  •  1 -0  ■  5 

Kirkor  1951 

Refined  petroleum 

1-2 

Kirkor  1951 

Deodorized  kcrosinc 

0082 

Cohen  1961 

^"Commercial  gasoline 
Petrol  (with  oil  additive) 
Fuel  oil 

0005 

0-00005 

0-5 

Melpolder  el  a/.,  1953 
Holluta  1961 
Gibbons  1940 

Fuel  oil 
Heating  oil 

0'22 
O3-06 

Holluta  1961 
Gibbons  1940 

Diesel  oil 
Lubricating  oil 

Lubricating  oil 

0  0005 

*5 

0-5 

Holluta  [961 
Gibbons  1940 
Holluta  1961 

Engine  oil 

1 

Holluta  1961 

— ^  Discrepancies  between  the  results  of  different  workers  are  probably  due  to 

Q  differences  in  experimental  technique  and  in  the  concentration  of  minor 
constituents  in  the  products  tested.  Concentrations  well  below  t  mg/1  of  a 
LJU  number  of  products  can  cause  serious  oe!  lur  problems.  Odours  associated 
"^^         with  petroleum  products  becc.nc  musty  on  ageing,  probably  as  a  result  of 

Z         biochemical  degradation,  and  they  may  also  become  considerably  intensified 
.liter  ehlunn.ition,  particularly  if  phenolic  compounds  are  present.  Thus  the 
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3.1  TEXT  REVISIONS  TO  THE  DRAFT  SEIS 

Section  3.1  presents  page  by  page  text  corrections  to  the  Draft 
SEIS  in  tabular  form.  Column  1  indicates  the  page  in  the  Draft  SEIS  on 
which  the  correction  occurs;  Column  2  indicates  the  paragraph  in  which 
the  correction  occurs  (a  partial  paragraph  at  the  top  of  the  page  is 
numbered  as  1);  Column  3  indicates  the  line  within  the  paragraph;  and 
Columns  4  and  5  present  the  text  as  it  occurs  in  the  Draft  SEIS  ("Is") 
and  how  it  should  be  corrected  or  modified  ("Should  Be"). 


3-1 


\ 


3.1  TEXT  REVISIONS  TO  THE  DRAFT  SEIS 


Page   Paragraph  Line   Is: 


Should  Be: 


1-3    Table  1-1 
2-1    2         1 


The  All  American  Pipeline,  including 
the  Texas  segment,  would  operate 
as  an  interstate  common  carrier. 


2-5 


respectively. 

900  psig  at  300,000  BPD  throughput 
would  be  insulated. 


8     Outlet  temperature  of  the  crude  oil 
from  the  heater  stations  would 
average  160°F. 

11-14  minimize  heat  loss  from  the  line. 


2-7    2 


See  Modifications  and  Corrections  Section  3.2. 

The  All  American  Pipeline,  including  the  Texas 
segment  would  operate  as  an  interstate  common 
carrier  of  crude  oil. 

Add:  Approval  of  this  project  by  BLM  would 
restrict  the  pipeline  to  transport  crude  oils 
from  McCamey  to  the  Texas  Gulf  Coast.  Any 
change  in  the  intended  use  of  the  pipeline 
would  be  considered  an  amendment,  subject  to 
the  approval  of  BLM.   Should  BLM  determine  that 
the  intended  change  could  have  potentially 
significant  environmental  consequences,  BLM  may 
require  that  another  Environmental  Impact 
Statement  be  prepared  to  address  the  proposed 
modification. 

Add:  The  0.500- inch  diameter  wall  thickness 
pipe  is  specified  by  AAPL  at  major  water 
crossings  and  within  the  Edwards  Aquifer 
recharge  zone. 

Add:   and  1,440  psig  at  450,000  BPD  throughput 

Add:   to  accommodate  heating  of  crude  oil 
shipments  as  required.   Crude  oil  would  be 
heated  only  to  the  extent  necessary  to  reduce 
the  viscosity  sufficiently  for  shipment.   Crude 
oils  with  a  high  percentage  of  lighter  fractions 
would  not  be  heated. 

Outlet  temperature  of  the  crude  oil  from  the 
heater  stations  when  operating  would  average 
160°F. 

Add:  The  pipe  coating,  where  not  insulated, 
would  consist  of  an  application  of  adhesive- 
based  primer  coat  followed  by  an  inner  and 
outer  wrap  of  polyethylene  tape.   Double- 
wrapping  is  specified  by  AAPL  at  cased 
crossings,  as  well  as  river,  creek,  and  swamp 
crossings.  The  proposed  coating  is  designed  to 
withstand  temperatures  up  to  180°F  without 
breakdown. 

Add:  All  deep-well  groundbeds  will  be  drilled, 
cased  for  the  top  20  ft,  and  grouted,  loaded 
with  anodes,  backfilled  with  coke  breeze,  and 
cement  capped.   In  essence,  the  groundbeds  are 
abandoned  at  construction  per  the  terms  of  normal 
water  well  drilling  standards.   Surface  water  is 
precluded  from  entering  the  hole  from  the  top 
due  to  the  casing  and  cap. 

The  useful  life  of  the  deep-well  groundbeds 
(from  a  current  output  standpoint)  is  20 
years.   However,  once  the  installation  is 
completed,  the  groundbeds  are  considered 
abandoned  in  place  for  all  practical  purposes. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


2-13   Table  2-6 
2-17   Figure  2-3 
2-20   3         10 


2-22   2 
6 

2-23   1 

6 


2-24   1 


2-27   2 


would  be  a  minimum  of  36  inches. 


4-5    would  be  subjected  to  non- 
destructive tests. .. ultrasonic  tests. 


3      radiographical ly  inspected 

6-8    In  certain  areas... sand  or  earth 
backfill. 


2-29   1         10 
(bullet  5) 


leakage  under  pressure. 


.the  existing  pipe  and. 


foam  material . 


See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 

Add  3rd  bullet: 

•  Establish  small  brush  piles  along  the  ROW 
where  appropriate  (i.e.,  away  from  potential 
areas  of  oak  wilt  contamination)  and  where 
agreeable  to  the  landowner. 

would  be  a  minimum  of  36  inches  measured  after 
backfilling  and  grading. 

...non-destructive  tests  such  as  radiography 
(x-ray),  magnetic  particle  inspection,  dye 
penetrant,  or  ultrasonic  tests. 

non-destructi vely  inspected. 

Delete 


Add:   Frozen  soil  in  large  lumps,  rocks,  gravel, 
or  like  materials  shall  not  be  backfilled  directly 
onto  the  pipe  in  order  to  prevent  damage  to  the 
pipe  coating.   Where  such  materials  are 
encountered,  they  will  be  moved  to  the  edge  of 
the  ROW  prior  to  backfilling,  and  sufficient 
earth  or  sand  to  form  a  protective  padding  or 
cushion  between  the  pipe  and  gravel  or  rock  will 
be  used  as  backfill.  Where  rock  is  encountered, 
the  bottom  of  the  ditch  and  the  top  and  sides 
of  the  pipe  shall  be  covered  with  6  inches  of 
material  approved  by  AAPL.   Any  surplus  rock 
generated  by  the  ditching  and  pipe  placement 
will  be  disposed  of  on  private  lands  in  washes 
or  other  designated  disposal  sites  previously 
agreed  on  between  the  contractor  and  land- 
owner.  Also  some  of  the  excess  rock  will  be 
used  to  rock  rip  rap  stream  banks  to  prevent 
soil  erosion.   If  no  agreement  can  be  reached 
with  landowner  another  suitable  disposal  area 
will  be  obtained  and  excess  rock  removed  to 
this  site. 

Add:   Similar  tests  will  be  performed  for  piping 
at  the  pump/heater  stations. 

...the  existing  pipe  in  accordance  with  DOT 
specifications  and. . . 

Add:   The  sealant  employed  will  be  a  high-density, 
microcel lular  polyurethane  foam  coded  FE-5107. 
This  product  is  manufactured  from  specific 
raw  materials  which  impact  oil  resistant  properties 
to  the  resultant  polymer.   The  materials  used 
are  also  resistant  to  polymer  degradation  by 
hydrolysis  and  increased  moisture  vapor 
permeabilities.   The  sealant  will  be  injected 
into  the  aquifer  at  the  bottom  and  up  both  sides 
of  the  trench.  The  sealant-filled  entrances 
will  also  be  capped  with  the  FE-5107  sealant. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


2-31   1 
2 


12 


2-36 

Table 

2-9 

2-37 

Section  2.3.3 

to 

2-39 

Table 

2-10a 

2-40 

Section  2.7 

to 

2-46 

2-42 

Table 

2-12 

3-2 

6 

1 

3-3 

Table 

3-1 

Table 

3- la 

3-5 

Table 

3-2 

3-6 

Table 

3-3 

3-8 

3-13 

3 

4 

unattended  operation. 


8-9    leak  of  10  percent. . .within 
10  seconds. 


3-minute  time  basis  and  0.2 
barrel  per  minute  on  a  30-minute 
time  basis. 


Eight  municipal  water  supplies 


...400  ft  in  Dimmit  County  to 
approximately  3,000  ft  in 
Atascosa  County. . . 


These  caps  will  be  1/16-inch  thick  and  extend 
10  to  15  inches  on  each  side  of  the  sealed 
entrance.   In  addition,  a  preformed  polyurethane 
sheet  will  be  laid  over  the  bottom  and  up  the 
sides  of  the  trench  to  provide  additional  seal 
and  containment.   This  sheet  will  extend  at 
least  10  ft  beyond  the  sealed  aquifer  entrances. 
The  outer  edges  of  the  sheet  will  be  capped 
with  the  FE-5107  polyurethane  foam.   These 
caps  will  extend  over  the  polyurethane 
sheet  by  10  to  15  inches  at  a  thickness  of 
1/16  inch.   The  estimated  life  of  the  foam 
sealant  is  50  to  75  years,  and  even  longer  if 
not  exposed  to  ultraviolet  light. 

unattended  operation  during  normal  operating 
conditions  and. . . 

Add:   The  complete  SCADA  system,  including  the 
Master  Control  Center  and  all  RTUs  in  the  field, 
will  have  a  backup  power  supply  with  batteries 
to  provide  for  uninterrupted  power. 

leak  of  10  percent  of  flow  (21  barrels  per 
minute  at  300,000  BPD  flow  rate)  or  more 
could  be  detected  within  1  minute. 

10-minute  time  basis  and  0.4  barrel  per  minute 
on  an  8-hour  time  basis.   Detectable  leak 
rates  are  about  50  percent  higher  when  the 
pipeline  operates  at  450,000  BPD. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.3. 


See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.3. 

See  Modifications  and  Corrections  Section  3.2. 

Nine  municipal  water  supplies 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

...500  ft  in  Dimmit  County  to  approximately 
2,000  ft... from  about  30  to  75  ft.  The  dip  of 
this  aquifer,  based  on  the  dip  of  the  top  of 
the  Carrizo  Sand,  is  southeastward. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


3-14 


Add:   The  Carrizo  Sand  and  the  Wilcox  Group, 
undifferentiated,  crops  out  in  a  belt  ranging 
from  5  to  15  miles  wide.   The  belt  is  about 
14  miles  wide  where  it  trends  northeastward 
across  eastern  Caldwell  County.   The  proposed 
pipeline  route  crosses  the  Carrizo-Wi lcox 
Aquifer  and  its  downdip  in  Bastrop,  Caldwell, 
and  Fayette  Counties. 

Add:   Figure  3-le  illustrates  the  approximate 
altitude  of  the  top  of  the  aquifer.   The 
Hensell  member  has  a  general  east  and  southeast 
dip,  with  an  increased  rate  of  dip  in  the 
Balcones  Fault  Zone. 


In  Gillespie  County,  the  Hensell  Sand 
overlying  the  Ellenberger  Aquifer  consists  of 
poorly-sorted  sand,  silt,  and  clay  with  beds 
of  limestone  common.   The  upper  part  of  the 
member  is  generally  fine  grained,  while  the 
lower  part  consists  of  coarse,  angular  sand. 

A  March  1979  aquifer  test,  conducted  by  R.  W. 
Harden  and  Associates  on  behalf  of  the  City  of 
Fredericksburg,  showed  that  in  the  vicinity  of 
the  Boerner  5  production  well,  there  is 
communication  between  the  lower  10  ft  of  the 
Hensell  Sand  and  the  upper  150  ft  of  the 
Ellenberger  Aquifer.   According  to  the  city 
engineer,  drillers'  logs  for  this  well  indicate 
that  the  Hensel 1-E1 lenberger  contact  is  roughly 
82  ft  below  surface  and  that  most  of  the  water 
comes  from  a  fractured  zone  roughly  120  ft 
below  ground  surface. 

The  communication  between  the  coarse  more 
permeable  lower  Hensell  and  the  upper  portion 
of  the  Ellenberger  does  not  give  an  indication 
of  the  ease  or  difficulty  a  surface  oil  spill 
would  have  in  penetrating  the  upper  finer 
grained  Hensell  and  reaching  the  water  table. 
In  general  ,  the  rate  and  extent  of  subsurface 
oil  migration  is  slower  and  less  extensive  in 
porous  granular  aquifers.   Based  on  the  extent 
of  the  Hensell  member,  the  area  traversed  by 
the  proposed  pipeline  and  the  hydrogeologic 
characteristics  indicated  in  Section  3.2.2.1, 
the  El lenberger-San  Saba  in  general  is  not 
considered  a  sensitive  aquifer,  therefore, 
it  is  not  included  in  Table  3-1.   However,  in 
Gillespie  County,  the  City  of  Fredericksburg 
has  5  water  supply  wells  located  less  than 
0.5  mile  south  of  the  Pedernales  River  and 
1,000  ft  north  of  the  original  Proposed 
Route.   Because  of  the  uncertainty  in  the 
communication  between  the  Hensell  Sand  and  the 
Ellenberger  Aquifer  in  this  area  and  because 
the  Pedernales  River  may  complicate  the  local 
hydrogeology ,  the  area  within  2,000  ft  of  any 
supply  wells  for  the  City  of  Fredericksburg 
will  be  considered  sensitive.   Also  please  refer 
to  Mitigation  Measures  GW-1  and  GW-3  in 
Appendix  A  of  the  Final  SEIS. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


3-19   Table  3-5 
Table  3-5a 
Table  3-5b 

3-21   1         4 

3-22  Table  3-6 
3-27  Table  3-7 
3-35   5         10 


3-36 


3-39 


3-42 


14 


3-37   Table  3-9 
3-38   5         1-2 


surface  expression  of  bedrock. 


...kills  (Morgan  1986). 


(Benefield  1986). 


...Brazos  River  and  Oyster  Creek  is 
without  large  bays  and  lagoons. 

However,  important  marine  resources 
are  still  present. 


No  federally- listed  endangered  or 
threatened  species  are  known  to  occur 


3-53   Table  3-13  Column  Status  (Federal/State) 
Heading 

3-56   2 


See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

Add:   The  hydraulic  characteristics  and  scour 
potential  of  major  streams  crossed  by  the 
proposed  route  are  shown  in  Table  3-5a  in 
the  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

Add:   An  extensive  salt  marsh  is  located  in 
Oyster  Creek  near  the  coast. 

Add:   Extensive  coastal  salt  marshes  and  wetlands 
are  located  at  the  mouth  of  Chocolate  Bayou. 

See  Modifications  and  Corrections  Section  3.2. 

...Brazos  River,  San  Bernard  River,  and  Oyster 
Creek  is  without  large  bays  and  lagoons. 

However,  extensive  marshes,  wetlands,  and  shallow 
water  environments  exist  in  the  Cedar  Lake 
system,  the  Gulf  Intracoastal  Waterway,  and  the 
mouthes  of  the  rivers  (Johnson  1977).   Important 
marine  resources  in  these  coastal  areas, 
in  terms  of  numbers  and  weights,  include... 

No  federally-listed  endangered  or  threatened 
fish  species  are  known  to  occur 

Add:   This  type  includes  the  live  oak-Ashe 
juniper  parks  and  woods  that  occur  along  the 
Bal cones  Fault  line  in  Hays  County. 

Status  (Federal/TNHP) 


Add:   There  have  been  some  changes  in  the 
designated  classification  of  certain  special 
status  species  since  the  preparation  of  the  Draft 
SEIS.   The  black-capped  vireo  was  listed  in  the 
Draft  SEIS  and  Appendix  E  as  a  Federal  Candidate 
Category  1  species.  The  black-capped  vireo  is 
now  proposed  for  listing  and  is  considered  a 
proposed  species.  Also,  the  TPWD  list  of 
species  considered  endangered  or  threatened 
within  the  State  of  Texas  was  finalized  and 
effective  on  March  1,  1987;  this  list  has 
resulted  in  several  deletions  and  some  additions 
to  the  classifications  provided  by  the  State 
during  the  Draft  SEIS  analysis  process.  We  are 
currently  evaluating  these  changes  and  determining 
the  extent  of  changes  and  if  there  would  be  any 
significant  impacts  to  any  newly-listed  species. 
It  is  unlikely  that  this  process  will  be  finalizec 
prior  to  publication  of  the  Final  SEIS;  therefore, 


3-6 


3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


13 


3-57 

Table 

3- 

14 

Table 

3- 

14a 

3-58 

Table 

3- 

14 

9 

(Column 

2) 

3-59 

Table 

3- 

14 

12 

3-60 

5 
5 

5 
5 

1 
1 

3 

5 

(b 

ullet 

6 
6 

1) 

1 
5-7 

3-61 


Table 

3- 14b 

1 

3 

5 

2 

6 

5 

7 

2 

7 

4-5 

1-2 


2-3 


FC1 


Twenty- three 

There  is  one  FC1  species... 

...12  birds... 

Federal  Category  (FC1)  -  data 
available  to  support  threatened 
or  endangered  status. 

(FC1).   There  is  one  FC1  species... 

(Appendix  E,  Map  E2-8).   A  habitat 
survey. . . 


The  Texas  salamander... 

...Louisiana  blackbear... 

. . . now  be  extinct. 

...  13  species. . . 

All  of  these  species  are  also 
listed  as  federally  threatened  or 
endangered,  and  were  discussed 
previously. 

The  15  species  not  previously 
discussed  include  1  amphibian, 
8  reptiles,  and  6  birds. 

The  Rio  Grande  chirping  frog. .. Harris 
Counties. 


this  information  will  be  forwarded  to  the  BLM 
Authorized  Officer  for  use  in  compliance 
monitoring  under  Mitigation  Measure  TB-12  prior 
to  construction. 

Add:   The  Texas  blind  salamander  also  occurs 
near  San  Marcos  in  Hays  County,  approximately 
12  miles  from  the  Proposed  Route. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

FP3 

Add  Footnote:   3FP  =  Federal  Proposed-Endangered. 

Twenty- two 

There  is  one  proposed  federal  endangered 
species. . . 

. ..11  birds. . . 

Federal  Proposed-Endangered  (FP)  -  species 
proposed  to  be  listed  as  endangered. 

(FP).   There  is  one  FP  species... 

(Appendix  E,  Map  E2-8).   A  habitat  identifi- 
cation survey  was  conducted  by  helicopter  on 
June  10,  1987.   There  are  some  areas  with 
moderate  to  good  quality  habitat  in  Hays,  Blanco, 
Gillespie,  and  Kerr  Counties,  with  the  best 
habitat  closer  to  1-10  in  Kerr  County.   Nine 
areas  were  identified  during  the  survey 
(Table  3-14b).   Habitats  ranged  in  size  from 
20.0  to  270.4  acres. 

See  Modifications  and  Corrections  Section  3.2. 

The  fern  bank  salamander... 

Delete:   "Louisiana" 

Add:   in  Texas. 

...  14  species. . . 

All  of  these  species  are  also  listed  as 
federally  threatened,  endangered,  or  candidate 
species  and  were  discussed  previously. 


The  5  species  not  previously  discussed  include 
1  reptile  and  4  birds. 


Delete. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


3-61 

and 

3-62 

3-47 

3-75 


8 
9 
9 

9  &  1 


6-8    Seven  snakes... all  of  them. 

1  Six  state. . . 

2  The  white-faced  ibis,  coastal 
least  tern,  and  wood  stork... 

3  &  1  Ospreys  do  not... or  reservoir. 


Table  3-17 
1        3 


Pollutants  tabulated  at  the  stations 
include  03,  N02 ,  CO,  S02 ,  and  TSP 

attainment  for  ozone. 


3-92   Table  3-25  last   12,603,470 
(column  7) 


3-93   2 


oil  recession. 


3-95   Table  3-27 

3-96   3         5     1986a). 


In  1985,  demand  for  crude  oil 
in  PADD  5  was  2,463,100  BPD. 


11 


Table  3-28a 

3-98   Table  3-29  (Heading) 

3-99   Table  3-31 

Table  3-31a 
3-100  1        8 


12    refineries  even  with  retrofits. 
Recent  studies  for  the  Southern 
California  Pipeline  Systems  adds 
controversy  to  these  earlier 
predictions;  refinery  estimates  made 
by  the  Los  Angeles  refiners  were 
200,000  to  300,000  BPD  without 
retrofits  (ERT  1986). 


Delete. 

Four  state. .  . 

The  white-faced  ibis  and  wood  stork... 

Delete 

See  Modifications  and  Corrections  Section  3.2. 

Pollutants  tabulated  at  these  stations 
include  03,  N02 ,  CO,  S02 ,  Pb,  and  TSP 

Add:  Also  portions  of  Harris  County  including 
Alpine  and  the  ship  channel  area  near  Deer  Park 
are  currently  designated  non-attainment  for  TSP. 

101,156,163 


Add:  and  the  depressed  agricultural 
economy. 

See  Modifications  and  Corrections  Section  3.2. 

Add:  Current  production  for  California  and 
Alaska  is  about  1,100,000  and  1,900,000 
BPD,  respectively  (see  Table  3-28a  in  Modifications 
and  Corrections  Section  3.2). 

In  1985  through  April  1987,  demand  for  crude  oil 
in  PADD  5  has  ranged  around  2,300,000  to 
2,500,000  BPD  (Table  3-31). 

Add:   PADD  5  imports  about  50,000  to  100,000  BPD 
of  crude  and  10,000  BPD  of  products  (Table  3-31a). 
In  early  1987,  PADD  5  is  running  surplus  pro- 
duction of  about  700,000  BPD  (i.e.,  3,000,000 
produced  plus  200,000  in  imports  minus  2,500,000 
refined  equals  700,000  BPD). 

See  Modifications  and  Corrections  Section  3.2. 

Add:  (Thousands  of  BPD) 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

Add:  PADD  3  refineries  are  currently  operating 
at  about  80  percent  capacity. 

refineries'  capacity  even  with  retrofits.  Recent 
studies  for  the  Southern  California  Pipeline 
systems  adds  controversy  to  these  earlier 
predictions.  The  South  Coast  Air  Quality 
Management  District  estimated  169,000  BPD  could 
be  refined  without  retrofits  (Murray  1986). 
The  refinery  estimates  made  by  the  Los  Angeles 
refiners  were  200,000  to  300,000  BPD  without 
retrofits  (ERT  1986). 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


3-107  1 


3-105  Table  3-34 

3-114  Table     3 
(last  column) 


3-121  Table  3-41 

3-122  Table  3-42 

Table  3-42a 
3-123  1         1-2 
3-125  6         5 

3-128  8         3 


3-139  4 


3-140  5 


end 


In  conclusion,  it  appears  that  the 
proposed  pipeline  would  be  capable 
of  transporting  the  crude  oil  out 
of  the  Santa  Barbara  Channel  and 
Santa  Maria  Basin  to  PADD  5  and 
PADD  3  refiners  and  could  do  so  at 
a  competitive  transportation  cost. 
Surplus  oil  in  PADD  5  can  be  shipped 
by  pipeline  to  Texas  and  PADD  3 
where  refineries  and  markets  are  in 
place.   The  marketplace  will 
ultimately  determine  the  total  quantity 
of  oil  moved  through  the  All  American 
Pipel ine  system. 


Carrizo-Wi lcox  16 
Total         335 

sensitive  areas  of  aquifers,  there 
are  335  miles  of  sensitive  aquifer 


Data  for  six  of  the  seven. 


...streams  crossed  by  Northern 
Alternative  (see  Section  3.3.3),  14 
support  important  freshwater  species. 

...Little  River,  Yegua  Creek,  Brazos 
River. . . 


No  state  threatened. . .within  this  area. 


3-142  Table  3-46 


In  conclusion,  surplus  oil  production  in  PADD  5 
is  currently  about  700,000  BPD  and  will  likely 
continue  into  the  future  based  on  the  large 
Alaska  and  California  reserves.   The  demand  in 
PADD  5  is  about  2,500,000  BPD  and  will  not 
likely  match  the  combined  production  and  import 
crude  volumes  of  about  3,200,000  BPD.   In  PADD  3, 
the  demand  is  about  6,500,000  BPD,  and  about  half 
the  volume  refined  is  imported  foreign  crude. 
At  the  present  time,  the  heavy  PADD  5  crude  could 
displace  foreign  crudes  such  as  Venezuelan  or 
Mexican  crude  oil.   If  demand  increases  at  some 
future  time,  the  PADD  3  refineries  could  increase 
their  80  percent  of  capacity  operating  levels 
and  refine  both  domestic  and  foreign  crude. 

All  American  would  ship  crude  oil  from  California 
to  the  Texas  Gulf  Coast  for  about  $3.50  per 
barrel.   Tankers  would  charge  $4.00  to  $7.00 
per  barrel.   Long-term  contracts  for  pipeline 
shipment  and  the  lower  labor  requirements  for 
pipeline  operation  should  also  make  the  pipeline 
economically  attractive. 

See  Modifications  and  Corrections  Section  3.2. 

Carrizo-Wi lcox  13 
Total         332 

sensitive  areas  of  aquifers,  there  are  332  miles 
of  sensitive  aquifer 

See  Modifications  and  Corrections  Section  3.3. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2 

See  Modifications  and  Corrections  Section  3.2. 

Data  for  four  of  the  five... 

Add:  The  hydraulic  characteristics  and  scour 
potential  of  the  major  streams  crossed  by  the 
Northern  Alternative  are  shown  in  Table  3-42a 
in  Modifications  and  Corrections  Section  3.2. 

...streams  crossed  by  Northern  Alternative 
(see  Section  3.3.3),  16  support  important 
freshwater  species... 

...Little  River,  Middle  and  East  Yegua  Creek, 
South  Bosque  Creek,  Brazos  River... 

Add:  Waterfowl  species  and  habitats  are  similar 
to  that  presented  for  the  proposed  route. 

No  plant  species  are  recognized  as  threatened  or 
endangered  by  the  State. 

See  Modifications  and  Corrections  Section  3.2. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


3-145  Table  3-47 

Table  3-47a 

3-146  Table  3-47  4 
(Column  2) 

Table  3-47  Last 

3-147  8         1 

8         4 

Last 


Table  3-47b 
3-148  1         1 


3-203  1 


3-204  4 


FC1 


Twenty. . . 
...12  birds. 


The  only  FC1  species 


3-163  Table  3-52  last   12,603,470 
continued 
(column  7) 

Table  3-58a 

3-178  1         7 


3-179  Table  3-59 

3-182  Table  3-60 

3-198  Table  3-62 
(column  3) 


threatened 


15     ...domestic  livestock  and  exotic 
ungulates. 

8     Table  3-64  lists  these  species... 


3-206  Table  3-65  Column  Status  (Federal/State) 
Heading 

3-208  Table  3-66 


See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 
FP3 

Add  Footnote:   3FP  =  Federal  Proposed-Endangered. 

Nineteen. . . 

...11  birds... 

Add:  Federal  Proposed  Species.  The  black- 
capped  vireo  is  proposed  to  be  listed  as  an 
endangered  species.  Listing  is  expected  in 
1988.  All  of  the  highest  probability  vireo 
habitat  areas  were  surveyed  by  helicopter  along 
the  Northern  Alternative.  Most  of  these  areas 
were  agricultural  land  or  grazed  pasture,  and 
vireo  habitat  occurred  in  only  a  few  small 
blocks  of  land.  Ten  potential  areas  were 
identified  (Table  3-47b),  occurring  primarily 
in  Mills  and  Hamilton  Counties.   Several  of 
these  areas  had  good  quality  habitat,  although 
habitat  size  ranged  from  12.5  to  121.1  acres. 
The  best  habitat  was  lightly  grazed  areas  in 
rangeland  with  oak  scrub  that  reached  the 
ground. 

See  Modifications  and  Corrections  Section  3.2. 

The  only  proposed  federally  endangered  species.. 

101,156,163 


See  Modifications  and  Corrections  Section  3.2. 

Add:  The  hydraulic  characteristics  and  scour 
potential  of  the  major  streams  crossed  by  the 
Northern  Alternative  are  shown  in  Table  3-58a. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

endangered 

...domestic  livestock. 

Table  3-64  lists  these  plant  species... 
Status  (Federal/TNHP) 

See  Modifications  and  Corrections  Section  3.2. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


3-209  Table  3-66  11 
(Column  2) 

3-210  Table  3-66  Last 

Table  3-66a 

3-211  5 


FC1 


3-212 


4-2 


Table  3-66b 

6         1 

Twenty-seven 

6         4 

. . .12  birds.  .. 

7         1 

The  only  FC1  species 

7         1 

Thirty- two. . . 

7         3- 

4 

The  18  species  not  p 

7 

7 

3-126  4 


discussed  include  1  amphibian, 
10  reptiles,  and  7  birds. 

4-6    The  Rio  Grande  chirping... 
. . . and  Houston  areas. 

8-9    Eight  snake  species  are... 

9-11   Exact  locations  of  these  species 
are  unknown,  but  the  pipeline  is 
expected  to  cross  habitats  used  by 
all  of  them. 

8     2  miles  of  the  Orchard  salt  dome  west 
of  Richmond  where  oil,  gas,  and 

10     intersects  a  4-mile  portion  of  the 

proposed  Shell  Oil  Milam  lignite  mine 

2      ...evaluated  from  two  perspectives: 


(add  bullet  3) 


may  exceed  the. . . 


FP4 

Add  Footnote:   4FP  =  Federal  Proposed-Endangered. 

See  Modifications  and  Corrections  Section  3.2. 

Add:   Federal  Proposed  Species.   The  black- 
capped  vireo  is  proposed  to  be  listed  as  an 
endangered  species.   Listing  is  expected  in 
1988.   All  of  the  most  likely  habitat  along 
the  Southern  Alternative  was  surveyed  by 
helicopter.   Areas  to  the  north  in  Crockett 
County  probably  provide  only  marginal  habitat. 
All  of  the  14  areas  (Table  3-66b)  identified  occur 
in  Val  Verde  County.   This  habitat  occurs  primarily 
at  the  heads  of  small  canyons  or  along  limestone 
outcrops.   This  habitat  is  not  typical  of  vireo 
habitat  farther  east  in  Texas,  but  vireos  have 
been  reported  in  these  dry  canyon  habitats  in 
this  part  of  Texas.   These  habitat  areas,  which 
included  oak,  juniper,  mountain  laurel,  and 
madrone  ranged  in  size  from  6.3  to  55.2  acres. 

See  Modifications  and  Corrections  Section  3.2. 

Twenty-six 

...11  birds... 

The  only  proposed  federally  endangered  species... 

Twenty. . . 

The  eight  species  not  previously  discussed 
include  three  reptiles  and  five  birds. 

Delete 

One  snake  species  is... 

Exact  locations  of  the  Texas  indigo  snake  are 
unknown,  but  the  pipeline  is  expected  to  cross 
habitats  used  by  it. 

2  miles  of  the  Orchard  dome  oil  field  west  of 
Richmond  where  oil,  gas,  and 

intersects  a  4-mile  portion  of  the  proposed 
Milam  1  ignite  mine 

...evaluated  from  three  perspectives: 

Add:   •  Do  construction  practices  contain 
sufficient  precautions  to  prevent 
and/or  mitigate  accidental  spills 
of  fuel  oil,  etc.  from  pipeline 
construction  equipment. 

exceeds  the. . . 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


analysis  of  pipeline  design. 


6                      1 

6                      3 

4-3 

Table  4-1 

4-4 

1                      1 

8-9 
9-14 


Because  the  final  engineering  design 
is  not  complete,  it  is  not  yet... 

operating  practices  would  comply... 


criteria,  an  independent...  is 
complete. .. review  (Section  4.7.1). 


...the  line  is  placed  in  service. 

Although  double-wrap  polyethylene 
tape  has  a  long  record  of  effectiveness, 
superior  methods  are  available  such 
as  extruded  plastic  coating. 


pipe  corrosion. 


Delete 


...analysis  of  the  preliminary  pipeline  design... 

Add:   It  is  standard  practice  in  the  pipeline 
industry  not  to  complete  the  final  detailed 
engineering  design  until  the  route  has  been 
determined  and  all  regulatory  approvals  have 
been  obtained.   This  is  because  many  engineering 
details  depend  greatly  on  the  specifics  of 
the  route  eventually  selected.   However, 
conceptual  pipeline  design  has  progressed  to 
the  point  where  reasonable  judgements  can  be  made 
as  to  its  adequacy  from  a  safety  perspective. 
Insert:   However,  it  is  not  yet... 


operating  standards  would  comply... 

See  Modifications  and  Corrections  Section  3.2. 

criteria,  an  engineering  evaluation  by  DOT  and/or 
BLM  will  be  required.   A  mitigation  measure 
has  been  included  requiring  such  a  review 
(Section  4.7.1). 

...the  line  is  lowered  into  place. 

The  proposed  double-wrap. .. effectiveness  and  is 
sufficient  for  most  areas.   However,  in 
environmentally  sensitive  areas  such  as  the 
Edwards  Aquifer  recharge  zones,  the  use  of 
epoxy-type  coating  or  an  equivalent  has 
been  incorporated... 

Add:   Limits  have  been  set  at  1  percent  for 
water  and  10  parts  per  million  for  H2S. 
Should  analysis  indicate  impurities  above 
this  limit,  receipt  of  the  crude  will  be 
discontinued. 

Insert:  Manual  valves  require  that  pipeline 
personnel  be  on-site  in  order  to  close  the 
valve.  This  means  that  should  a  rupture  occur, 
oil  losses  would  continue  until  the  leak  location 
was  identified,  and  the  oil  spill  response 
crew  reached  the  valve  to  close  it.   For  valves 
which  are  some  distance  from  the  nearest 
maintenance  center,  this  could  take  several 
hours.   If  the  area  were  sensitive  to  an  oil 
spill,  the  continued  leak  of  oil  could  result 
in  significant  environmental  damages.   In 
order  to  reduce  oil  losses  at  such  areas, 
remotely-operated  valves  have  been  specified  as 
a  mitigation  measure  at  valves  where  proposed 
response  times  exceed  1-hour.  The  specific 
locations  of  the  remotely-operated  valves  has 
been  determined  by  individual  resource 
specialists  based  on  potential  oil  spill  impacts 
to  that  resource.   For  valves  which  do  not 
require  remote-operation,  we  have  specified 
operation  by  electric  or  air  impact  wrenches 
as  a  mitigation  measure.  This  will  facilitate 
accelerated  operation  of  these  valves  in  an 
emergency. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


4-5 


1-2 


been. . . (Section  4. 7. 1) 


Delete 


and  heat  sensors  (fire  detectors), 
for  the  station.   A  fire  involving. 


event  of  fire. 


4-6 


.detected  within  10  seconds  with  a 


and  ultraviolet  infrared  heat  sensors. 

for  the  station,  thus  cutting  off  the  supply  of 
oil  to  fuel  the  fire.   The  fire  would  then  be 
allowed  to  burn  itself  out.   AAPL  personnel 
would  be  responsible  for  responding  to  a  fire 
at  the  pump/heater  station.   Local  fire 
department  crews  would  be  notified  of  the 
situation  and  would  respond  as  required 
to  prevent  the  fire  from  spreading  outside 
the  station.   Local  fire  departments 
would  not  participate  in  the  fire  suppression 
activities  at  the  pump/heater  station  itself. 

Add:   Concern  has  also  been  raised  that  the 
use  of  natural  gas-fired  heaters  at  the  pump/ 
heater  stations  adds  to  the  fire  and  explosion 
risks.   The  volatility  and  explosi veness  of 
natural  gas  does  increase  the  danger  somewhat 
compared  to  a  pipeline  that  does  not  require 
crude  oil  heating.   However,  this  danger  is 
only  exacerbated  should  a  fire  actually  occur, 
which  as  discussed  above  is  a  very  rare  event. 
The  heaters  themselves  do  not  add  significantly 
to  the  overall  risk  because  this  type  of 
equipment  is  used  routinely  in  the  oil  and  gas 
industry  and  has  a  long  history  of  safe 
operation.   In  addition,  the  automatic  shut-down 
system  will  block  the  gas  supply  to  the  heater 
upon  detection  of  a  pump/heater  station  fire. 

event  of  fire.   However,  a  mitigation  measure 
has  been  specified  to  prevent  locating  a  pump/ 
heater  station  within  one-half  mile  of  any 
permanent  residence  or  public  building.   The 
one-half  mile  buffer  zone  provides  adequate  set 
back  to  mitigate  the  fire/explosion  risks. 

...detected  within  1  minute  with  a 


Delete 


Insert:   As  shown  on  Table  4-2,  slower  leaks 
take  longer  to  detect.   In  addition,  very 
small  leaks  may  be  below  the  limit  of  detection 
by  the  control  system.   The  lowest  limit 
specified  by  AAPL  regarding  their  system 
is  0.4  barrels  per  minute,  which  correlates  to 
a  leak  of  slightly  less  than  600  BPD  at  a  flow 
of  300,000  BPD  and  nearly  900  BPD  at  a  pipeline 
flow  of  450,000  BPD.   Leaks  below  this  limit 
would  rely  on  visual  means  of  detection. 
Prolonged  leaks  could  possibly  occur  assuming 
oil  did  not  appear  on  the  surface  or  in  nearby 
water  supplies.   However,  it  is  our  judgement 
that  in  most  circumstances,  oil  should  appear 
on  the  surface  shortly  after  a  leak  occurs, 
because  the  lost  oil  would  tend  to  follow 
the  path  of  least  resistance  with  the  back- 
filled material  along  and  above  the  pipe 
eroding  away  under  the  pressure  of  the 
pipeline  leak. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is:  Should  Be: 

4-7    Table  4-2  See  Modifications  and  Corrections  Section  3.2. 

4-8    1         3-4    The  pipe  manufacturing  company  is  These  inspection  steps  are  outlined  in  Figure  4-la 

generally  responsible  for  these 


inspections. 


Add:   Prior  to  issuance  of  a  purchase  order, 
the  capabilities  and  equipment  of  each  mill  was 
evaluated.   Primary  assessment  was  based  on 
ability  to  meet  minimum  API  requirements  as 
mandated  by  DOT  Office  of  Pipeline  Safety.   All 
manufacturers  who  supplied  linepipe  to  the 
project  were  thus  required  to  meet  the  stringent 
standardization  levels  set  for  API  monogram 
holders. 

Pre-production  meetings  were  held  for  discussion 
of  the  supplementary  requirements  of  the  AAPL 
specifications.   The  supplementary  requirements 
build  on  the  basic  API  5L  specification  and 
ensure  the  suitability  of  the  pipe  for  the 
exact  operating  conditions  of  the  project. 
The  supplementary  requirements  and  agreements 
reached  in  the  pre-production  meetings  are 
summarized  in  manufacturing  procedure  documents 
prepared  by  each  mill.  With  the  exception  of 
dimensional  characteristics  and  the  maximum 
on  allowable  manganese  content  which  follow 
API,  the  AAPL  product  is  distinctly  superior 
to  standard  linepipe  supplied  by  API  accredited 
mil  Is. 

Each  linepipe  manufacturer  has  multiple  in-house 
quality  control  procedures  which  are  applied 
sequentially  as  the  product  passes  through  the 
mill.   AAPL  instituted  a  third-party  quality 
assurance  program  for  the  project  to  ensure  that 
each  mill's  procedures  were  properly  followed. 
The  program  was  under  the  independent  supervision 
of  Microalloying  International  and  J.  P.  Kenny 
metallurgists. 

The  intensity  of  third-party  quality  supervision 
varied  from  mill-to-mill  depending  on  the 
reputation  and  past  performance  of  each  mill. 
Judgements  concerning  the  requisite  level  of 
manning  were  verified  in  pre-production 
discussions  and  during  the  initial  stages  of 
production  and  appropriate  adjustments  were 
made. 

The  quality  assurance  surveillance  ranged  from 
simple  monitoring  of  the  manufacturers  personnel 
to  active  inspection  in  other  cases.  Over 
60  qualified  staff  were  involved  in  monitoring/ 
inspection  activities.  All  quality  assurance 
activities  were  under  direct  supervision  of 
degreed  metallurgists. 

After  completion  of  production,  a  detailed 
close-out  report  was  prepared  for  each  mill 
in  which  all  salient  technical  details  and  test 
records  are  permanently  recorded. 
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Should  Be: 


Add:   The  DOT  requirements  of  49  CFR  Part  195 
specify  that  a  minimum  of  10  percent  of  all 
welds  be  non-destructively  tested,  except  at 
stream,  lake,  and  reservoir  crossings,  railroad 
and  public  road  ROW,  overhead  road  crossings, 
within  tunnels,  pipeline  tie-ins,  and  populated 
areas,  where  100  percent  of  all  welds  must  be 
inspected.   AAPL  has  indicated  they  will  comply 
with  this  requirement.   The  justification  for 
non-destructively  testing  all  welds  at  certain 
points  pertains  to  the  sensitivity  of  the 
particular  location  to  an  oil  spill.   This  same 
protection  should  be  afforded  to  other  sensitive 
locations  not  explicitly  covered  by  49  CFR 
Part  195,  and  has  been  extended  by  a  mitigation 
measure  requiring  100  percent  inspection  of  welds 
at  any  location  determined  by  the  Authorized 
Officer. 

Add:   4.2.1.2.3  Spi 1  Is  From  Construction 
Equipment.   The  construction  equipment  and 
heavy  machinery  which  will  be  used  to  build 
the  pipeline  require  diesel  fuel  and  other 
lubricants.   Fueling  and  other  vehicle  main- 
tenance on  the  construction  line  pose  the  risk 
of  a  fuel  spill.   However,  most  such  spills 
are  expected  to  be  small  and  be  readily  detected. 
Construction  crews  on-site  should  be  able  to 
rapidly  construct  berms  or  other  containment 
structures  should  a  major  spill  occur.   This 
should  limit  any  potential  damages  to  a  very 
small  geographic  area.   Spread  of  construction- 
related  spills  to  water  bodies  will  be  prevented 
by  prohibiting  fueling  and  lubricating  operations 
within  0.25  mile  of  water  bodies  (see  Mitigation 
Measures,  Section  4.7.1). 


4-10 


3-4    These  data  suggest...  pipeline  oil 
spil Is. 


Delete 


Insert:   Comparable  statistics  on  oil  spills 
compiled  from  the  Office  of  Pipeline  Safety 
and  Operations  oil  spill  reports  covering 
the  period  1970  to  1985  are  provided  in 
Table  4-3.   Direct  comparison  of  these  tables 
is  not  possible,  because  the  spill  cause  factors 
in  the  Office  of  Pipeline  Safety  and  Operations 
reports  do  not  precisely  match  those  of 
Mastandrea  (1982).   However,  both  data  sets 
suggest  that  there  are  three  principal  causes 
of  pipel ine  failure: 


6      o  Defective  pipe 

6-9    o  Perimeter  alarm  system... and 
company  personnel . 


•  Defective  pipe  or  weld 
Delete  entire  bullet 


Oil  pipeline  spills. 


Add:   The  methods  by  which  this  analysis  is 
performed  are  outlined  by  Mastandrea  (1982). 
To  summarize,  spill  statistics  are  determined 
from  the  historical  data  base,  and  a  "reference 
pipeline"  is  defined  which  describes  the  design 
characteristics  of  the  average  pipeline  on  which 
the  spill  statistics  are  based.   Adjustments, 
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Page   Paragraph  Line   Is: 


Should  Be: 


Table 

4- 

3a 

4-15 

5 

7 

5 
2 

4-16 

2 
2 
3 

3 
5 
8 

6 
(3rd  bullet^ 

3-4 

4-17 

Table 

4- 

6 

4-18 

Table 

4- 

7 

4-19 

Table 

4- 

8 

4-20 

1 
2 

2 
2-5 

1.367  barrels  per  mile-year 

0.545  barrels  per  mile-year 

26,000  barrels 

3,400  barrels 

2,450  barrels 

...The  spill  model  calculates 
the  block  valve  closure  time 
given  a  specific  rupture  location. 


input  to  the  model  based  on... 

route  in  Table  4-9.   These  calculations 
were. . . 


pipeline  -  specific  factors. 


or  "correction  factors",  are  then  applied  to  the 
All  American  Pipeline  to  account  for  design 
differences  or  differences  in  operational 
practices  which  distinguish  it  from  the  reference 
line.   Correction  factors  for  some  parameters 
(age,  diameter,  etc.)  are  given  in  the  Mastandrea 
report.   For  design  or  operational  differences 
not  identified  by  Mastandrea  (1982),  best 
engineering  judgement  is  applied  to  generate 
the  correction  factors. 

New  paragraph:   Data... 

See  Modifications  and  Corrections  Section  3.2. 

1.506  barrels  per  mile-year 

0.601  barrels  per  mile-year 

29,000  barrels 

3,750  barrels 

2,700  barrels 

...The  spill  calculations  incorporate  the 
estimated  block  valve  closure  time  for  a 
given  rupture  location. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

input  to  the  spill  volume  calculation  based  on... 

route  in  Table  4-9.  These  volumes  were  estimated 
by  Marmac  Engineering  following  basic  hydraulic 
principles. 

Add:  The  spill  volumes  for  the  30- inch 
diameter  break  were  determined  by  estimating 
the  volume  of  oil  per  minute  that  was  being 
pumped  in  the  line,  times  the  number  of  minutes 
that  elapsed  before  the  block  valve  would  be 
closed.   For  each  spill  location,  the  maximum 
upstream  elevation  and  distance  were  determined. 
The  distance  was  used  to  estimate  the  maximum 
oil  volume  that  could  be  lost  should  the  valve 
not  be  closed.   The  elevation  slope  was  used  to 
estimate  the  time  required  to  drain  the  pipe 
and  the  rate  at  which  oil  flow  from  the  rupture 
would  decrease.   In  the  case  of  remotely- 
operated  valves,  it  was  assumed  that  no  appreciable 
reduction  in  flow  occurred  during  valve  closure. 
In  reality,  oil  flow  through  the  block  valve 
would  steadily  decrease  after  the  valve  reached 
75  percent  closure.   For  the  scenario  where  there 
was  a  12-inch  diameter  hole,  the  same  calculation 
methods  were  used  except  the  oil  losses  were 
estimated  using  a  standard  formula  for  calculation 
of  flow  through  an  orifice.  As  oil  was  lost 
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Should  Be: 


11-13  sensitive  crossings  or  by  using., 
block  valve. 

14     sensitive  river  crossings  in 
order  to. . . 


15 


2-3 


..these  spill  volumes  (Section  4.7.1). 


...historical  data  on  past  spills 
reported  to  the  Office  of  Pipeline 
Safety  and  Operations. 

are  over  $270,000.  Most  of  the 
property  damage  (60  to  65  percent)  is. 


from  the  line,  the  decrease  in  static  head  would 
generate  a  similar  reduction  in  differential 
pressure  across  the  orifice,  which  in  turn 
reduced  the  oil  flow  through  the  opening. 

sensitive  crossings. 


sensitive  river  crossings  where  response  times 
exceed  1  hour. 

Add:   Selection  of  which  river  crossings  are 
sensitive  is  resource-specific,  and  the  reader 
should  consult  the  impact  sections  of  the 
specific  discipline. 

Add:   The  common  response  to  a  catastrophic 
occurrence  consists  of  shutting  down  the  pump 
station  on  the  supply  side  of  the  rupture  and 
adding  full  pumping  capacity  to  the  down  side 
to  create  a  suction  on  the  rupture  site,  thus 
reducing  the  hydraulic  head  pressure.   AAPL 
valve  placement  (design)  and  operational 
procedure  supports  this  hydraulic  model  for 
reduction  of  large  spills. 

...historical  data  compiled  from  spill  reports 
filed  with  the  Office  of  Pipeline  Safety  and 
Operations  for  the  period  1970  to  1985. 

to  the  pipeline  and  adjacent  property  are  over 
$270,000.  Most  of  the  damage  (60  to  65  percent) 
is... 


4-23   1 


13     been  taken  from  two  sources:   Radian 
Corporation  (1986)  and  City  of 
Austin  (1986). 

7     treated  by  land  farming  techniques. 
Surface  water  samples  taken  from 
nearby  Slaughter  Creek  indicated 
that  the  creek  had  not  been 
contaminated. 


been  taken  from  two  sources:   Radian  Corporation 
(1986),  City  of  Austin  (1987),  and  the  Texas 
Railroad  Commission  (1987). 

treated  by  land  farming  techniques.   As  of  May 
1987,  2,058  barrels  had  been  recovered  from 
the  trenches.   Surface  water  samples  taken  from 
nearby  Slaughter  Creek  indicated  that  the 
creek  had  not  been  contaminated. 


1-7 


Delete 


Insert:  Five  monitori 
on  site  by  May  1987. 
#1  (dry  well)  -  2,450 
spill;  #2  -  1,400  ft  e 
east-southeast  of  spil 
of  spi 1 1 ;  and  #5  (perc 
southeast  of  the  spill 
wel Is  #2,  3,  and  4  ran 
112  ft  below  ground  su 
the  water  level  in  wel 
reflects  perched  condi 


ng  wells  had  been  installed 
Locations  are  as  follows: 
ft  east-southeast  of 
ast  of  spill;  #3  -  2,400  ft 
1 ;  #4  -  1,300  ft  southeast 
hed  zone)  -  1,300  ft 

The  water  levels  in 
ged  from  roughly  72  to 
rface  (bgs),  while 
1  #3,  which  reportedly 
tions,  was  33  ft  (bgs). 


The  four  producing  monitoring  wells  and  four 
existing  private  wells  had  been  sampled  on  a 
regular  basis.   Periodic  groundwater  sampling 
was  expected  to  continue  through  spring  1988. 
Analyses  for  EPA  602  parameters  (toluene  and 
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5 

5 

4-25  3 
4 
5 

6 

7 

4-28   1 

1 


1 
5-6 


4-29   1 


As  of  mid-October  1986,... 

measures,  and  the  land  surface 
was  expected  to  recover  within 
a  short  period  of  time. 


4.2.1.4  Abandonment 

...or  (3)  rehabilitate  the  water 
source. 


Some  components  of  the... of 
contaminated  water  could  occur. 


and  aquifers  would  be  proportionally 
slower  than  that  of  water.  Where 


7-15   Even  if  the  water  table, 
in  Section  4.2.13. 


described 


9-15   For  example,  the  May  1986  occurrence 
of  a  2,300-barrel  oil  spill  from 
the  Shell  Rancho  Pipeline  in  the 
Edwards  Bal cones  Fault  Zone  Aquifer 
was  contained  on  the  surface  and  in 
shallow  recovery  trenches  within 
a  two  week  period  (Radian  1986a). 
As  of  December  1986,  there  was  no 
subsequent  infiltration  of  oil  to 
the  water  table  detected  in 
monitoring  wells.  This  case  study 
is  described  in  Section  4.2.1.3. 

10    channels. 


benzene  family),  xylenes,  total  hydrocarbons, 
and  total  organic  carbons  (TOC)  indicated 
no  detectable  contamination  in  wells  #2,  3, 
and  4;  however  well  #5  in  the  perched  zone 
showed  the  presence  of  hydrocarbons. 

As  of  May  1987,... 

measures,  and  the  land  surface  was  recovered 
to  acceptable  levels. 


See  Modifications  and  Corrections  Section  3.3. 

4.1.2.5  Abandonment 

Add:  Please  refer  to  the  Modifications  and 
Corrections  section  for  Appendix  A,  Section  1.4 
for  a  discussion  of  health  effects. 

Delete 


Add:  The  migration  of  crude  oil,  degradation  of 
water  quality,  and  health  effects  are  discussed 
in  Modifications  and  Corrections  Section  3.3 
for  Appendix  A  Sections  1.1  through  1.5. 

and  porous  media  aquifers  would  be  proportionally 
slower  than  that  of  water.  Where 

Add:   In  fractured  media  associated  with  karstic 
terrain,  movement  of  crude  oil  is  likely  to  be 
at  a  faster  rate  than  that  in  a  porous  media. 
In  this  case,  oil  may  break  up  into  globules 
in  water  and  be  entrained  in  underground 
caverns  and  crevices,  where  it  would  be 
immobilized. 

Delete 


Delete 


Add:  A  more  detailed  discussion  of  the  migration 
of  crude  oil  in  the  subsurface  can  be  found  in 
the  Modifications  and  Corrections  section  for 
Appendix  A  of  the  Draft  SEIS,  Sections  1.2  and 
1.3. 
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...complex  geologic  conditions. 


4-33   4 


4-35   3 


the  stream. 


Add:   For  example,  a  2,300-barrel  oil  spill  from 
the  Shell  Rancho  Pipeline  in  the  Edwards  Balcones 
recharge  zone  occurred  in  May  1986.   As  of 
April  1987,  there  was  no  subsequent  infiltration 
of  oil  to  the  water  table  detected  in  monitoring 
wells.   However,  the  study  was  still  ongoing 
at  the  time  of  this  writing. 

Add:   The  Proposed  Route  crosses  three  counties 
where  the  Carrizo-Wi lcox  Aquifer  is  the  primary 
geologic  unit  that  yields  large  and  usable 
amounts  of  water.   The  Proposed  Route  crosses  the 
northern  section  of  Caldwell  County,  trending 
in  a  west-east  direction.  Towns  that  may  be 
affected  by  an  oil  spill  include  Dale  and 
Taylorsvil le.   The  Proposed  Route  crosses  the 
southern  corner  of  Bastrop  County  trending  in 
a  west-east  direction.   The  only  town  that  may 
be  affected  by  an  oil  spill  along  this  part  of 
the  route  is  String  Prairie.   The  Proposed  Route 
crosses  the  south-central  section  of  Fayette 
County,  trending  in  a  northwest-southeast 
direction.   Muldoon  is  the  only  town  along  this 
portion  of  the  route  which  may  be  affected  by 
an  oil  spill.  Other  water  supplies  that  utilize 
the  Carrizo-Wi lcox  Aquifer  within  these  three 
counties  that  may  be  affected  by  an  oil  spill 
include  livestock,  irrigation,  and  domestic  wells. 

the  stream.   A  detailed  description  of  the 
Brazos  River  crossing  and  scour  depth  is 
presented  below.   This  crossing  is  expected 
to  be  representative  of  others  in  the  eastern 
portion  of  the  route. 


Brazos  River:   The  Proposed  Route  crosses  the 
Brazos  River  10  miles  downstream  of  Columbus  in 
Fort  Bend  County.  The  USGS  maintains  a  stream 
gauge  at  Richmond,  approximately  15  miles 
upstream  of  the  proposed  crossing.   Based  on 
66  years  of  record,  the  average  flow  in  the 
river  is  7,151  cfs.   The  maximum  discharge 
recorded  during  that  period  was  123,000  cfs 
on  June  6,  1929.   The  minimum  recorded  flow 
was  35  cfs  on  August  23,  1934.   The  river 
is  classified  as  a  meandering  river  with 
downstream  progression  of  the  meander  bends. 
The  proposed  crossing  is  in  a  straight  section 
of  the  river,  and  the  crossing  is  stable 
laterally.   The  bed  and  banks  consist  of  find 
grained  alluvium.   The  median  diameter  of  the 
bed  material  is  estimated  to  be  0.13  millimeters. 
The  estimated  depth  of  scour  is  15  ft. 

The  Brazos  River  was  selected  as  a  site-specific 
example  of  the  kind  of  scour  that  may  occur. 
The  estimated  depth  of  burial  of  15  ft  is  well 
within  the  capabilities  of  normal  river  crossing 
construction.   Because  the  Brazos  River  is  the 
largest  river  crossed  along  the  route,  the  depth 
of  scour  on  other  rivers  and  streams  is  expected 
to  be  on  the  same  order  of  magnitude  or  less. 
Refer  to  Tables  3-5a,  3-42a,  and  3-58a  in  the 
Modifications  and  Corrections  section  for  scour 
potential  of  other  major  streams  crossed. 
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4-36   3 


Scour  depth  studies  of  certain  stream  crossings 
have  been  required  in  Mitigation  Measure  SS-4. 
AAPL  has  also  indicated  they  will  comply  with 
applicable  design  codes  and  criteria  regarding 
stream  crossings.   The  BLM  Authorized  Officer 
will  enforce  compliance  with  these  standards. 

See  Modifications  and  Corrections  Section  3.3. 


4-38   Table  4-12  1      70  Llano 
(columns  3  &  4) 


4-41   4 


4-43   Last 


4-47   2 


Last   evaporation, ...  physical  dispersion. 


. not  be  significant. 


12  Junction 


Add:   The  migration  of  crude  oil  degradation  of 
water  quality  and  health  effects  are  discussed 
in  Modifications  and  Corrections  Section  3.3 
for  Appendix  A  Sections  1.1  through  1.5. 

Add:   To  prevent  potential  damage  to  the  Caverns, 
Mitigation  Measure  SS-3  avoids  the  use  of 
explosives  in  trench  excavation  within  2  miles 
of  the  Caverns. 

Add:   Significant  impacts  to  soils  would  only 
occur  if  disturbed  areas  were  not  properly 
reclaimed. 


4-54   1 

1 


4  ...would  result  in  significant 
impacts. . . 

5  ...The  recovery  period  has  been  several 
months  for  benthic  macroinvertebrates.. 

7      (Cheremisinoff  and  Morresi  1977). 


...and  one  to  three  years  for 
invertebrates  and  fish. 


Toxicity  studies  using  water 
soluble  fractions  in  crude  oil 


.would  not  result  in  significant  impacts. 


...The  recovery  period  usually  is  about  two  to 
three  months  for  macroinvertebrates... 

Add:   However,  benthic  macroinvertebrate 
populations  in  small  streams  have  taken  more 
than  two  years  for  complete  recovery 
(Harrell  1984). 

Add:   ...and  less  than  one  to  greater  than  five 
years  for  invertebrates  and  fish  (Anderson 
et  al.  1985;  Weff  et  al.  1981;  Hampson  and  Moul 
1978;  Thomas  1977;  Straughan  1977). 

Although  toxicity  information  is  available  for 
a  limited  number  of  fish  species  and  families, 
studies  using  water  soluble  fractions  in 
crude  oil . . . 


7-10 


11 


...backwater  areas  such  as  South 
Llano  River,  Chocolate  Bayou, 
Mustang  Bayou,  . . . 

major  sensitive  area.   Freshwater 
habitat  in  the  other  streams  listed 
in  Table  4-15  also  could  be 
affected  but  their  high  flows, 
large  volumes,  and  lack  of  back- 
water areas  would  likely  limit  the 
magnitude  of  the  impact. 

Table  4-17,... 


...backwater  areas  such  as  Chocolate  Bayou, 
Mustang  Bayou,  . . . 


major  sensitive  areas.   Freshwater  habitat  in 
the  other  streams  in  Table  4-15  (South  Llano, 
Pedernales,  Colorado,  and  Brazos  Rivers) 
also  could  be  affected  but  their  relatively 
moderate  to  high  flows,  moderate  to  high 
volumes,  and  lack  of  backwater  areas  would 
likely  limit  the  magnitude  of  the  impact. 


Table  4-16,. 
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4-61   2 
4-62   2 


12     ...species  occurring  in  these  streams. 


If  affected,  fish  populations 
should  recover  within  several 
months  to  about  two  years  depending 
upon  the  damage  to  eggs  and 
juveni les. 


16-18  If  affected,  marine  communities 
would  recover  within  several 
months  to  about  three  years. 


18     . . .years. 


11    This  loss  is  considered  a 
significant  impact. 


fishhook  cactus  occurs  across  portions 
of  the  routes.   Nine  known 


...species  occurring  in  Lake  Travis  and  the 
Colorado  and  Brazos  Rivers.  Of  the  other 
important  species  with  toxicity  information, 
the  sunfish  family,  as  indicated  by  the  bluegill, 
would  appear  to  be  moderately  sensitive. 

If  affected,  impacts  to  aquatic  communities  should 
recover  within  several  months  to  slightly  more 
than  two  years  (Baca  et  al.  1985;  Harrell  1985; 
EPA  1982;  Palm  et  al.  1979;  Alaska  Pipeline 
Company  1979).   The  longer  recovery  time  would 
be  associated  with  standing  water  environments 
(Baca  et  al.  1985). 

If  affected,  marine  communities  would  recover 
within  several  months  to  greater  than  five  years 
(Anderson  et  al.  1985;  Webb  et  al.  1981;  Hampson 
and  Moul  1978;  Thomas  1977;  Straughan  1977). 

Add:   Studies  in  coastal  marshes  have  shown 
that  recovery  can  exceed  three  years  (Hampson 
and  Moul  1978;  Teal  et  al .  1978;  Baca  et  al . 
1983). 

This  loss  to  the  riparian  type  is  considered  a 
significant  impact. 

Add:  Mitigation  Measure  LU-3  provides  for  the 
installation  of  temporary  fences  to  protect  the 
animals  and  to  prevent  their  escape. 

fishhook  cactus  occurs  across  portions  of  the 
routes.   Field  surveys  of  the  route  located  no 
habitat  or  individuals  for  either  species. 
Nine  known 


4-63   3 
3 


57. 


14-17  However,  specific  habitat  surveys 
may  be  required  at  the  Refuge 
and  near  Tavener  as  part  of  the 
Section  7  Consultation  to 
determine  if  the  ROW  actually  crossed 
prairie  chicken  habitat  in  these 
areas  or  occurred  near  any  breeding 
complexes. 


.47. 


Field  surveys  completed  in  March  1987  found 
that  no  habitat  or  individuals  would  be 
affected  by  the  proposed  construction. 


5 
6 
6 
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1     Eighteen... 

1  Thirteen. . . 

2  ...(3  turtles,  1  lizard,  and 
9  snakes). 

1     Two  birds  also  received  a 
rating  of  3,  including  the 
black-capped  vireo,  a  federal 
candidate  Category  1  species 
(sufficient  data  available 
for  listing  as  threatened 
or  endangered). 


Eleven. . . 

Six. . . 

...(3  turtles,  1  lizard,  and  2  snakes). 


Two  song  birds  also  received  a  rating  of  3, 
including  the  black-capped  vireo,  a  proposed 
federally  endangered  species. 
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4-83   Table  4-26  4 
Table  4-26a 
4-84   2         1 


5         1 
4-85   Table  4-27  4 

Table  4-27a 
4-88   Table  4-30 
4-94   Table  4-32 
4-102  1         6 


1 
3 
7 

2 
4-5 

7-8 

15 
4-5 

2-15 
3 


Eighteen. . . 

...  18  species. . . 

water  aquifer  that  feeds  these 
springs  via  Onion  Creek  (see 
Appendix  C). 

Appendix  C  concludes... 

coastal  least  tern  (state 
threatened) , 

If  a  major  spill. . .could  be 
affected. 

and  osprey  (state  threatened) 

It  is  not  expected  that  any  special 
status  bird  would  re-use  pipe- 
line habitats. . . 

36  CFR  800.5 


. . . issued  for  S02,  N02, 
TSP,  CO,  and... 

pump/heater  station  are  shown  in 
Table  4-26  for  S02,  N0x,  and  TSP. 


The  short-term  modeling  results 
are  shown  in  Table  4-27. 

maximum.  These  results... 


The  300,000  BPD  of  crude  oil 


4-107  5 


11 


...springs,  rivers,  or  reservoirs. 


...from  Station  4  at  Seguin  that 
would. . . 


Sixteen. . . 

...  17  species. 

water  aquifer  that  feeds  these  springs  via 
Onion  Creek  (see  Final  SEIS  Appendix  B,  Onion 
Creek  to  Edwards  Aquifer  Oil  Spill  Scenario). 

Appendix  B  in  the  Final  SEIS  concludes... 

Delete 

Delete 

Delete 
Delete 


36  CFR  800.9 

Add:   Barton  Springs  and  Barton  Springs  Pool 
in  Zilker  Park  in  Austin  could  be  significantly 
affected  by  an  oil  spill  in  the  Edwards  Aquifer. 

...issued  for  SO,  N02,  TSP,  CO,  Pb,  and... 


pump/heater  station  are  shown  in  Tables  4-26 
and  4- 26a  for  S02 ,  NO  ,  and  TSP  for  both  oil 
flow  volumes. 

Add:   (300,000  BPD) 

See  Modifications  and  Corrections  Section  3.2. 

The  short-term  modeling  results  are  shown  in 
Tables  4-27  and  4-27a  for  both  oil  flow  volumes. 

maximum  or  apportioned  to  the  appropriate 
averaging  period. 

The  crude  oil 

Add:   (300,000  BPD) 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

Add:   If  an  oil  spill  were  to  occur,  there  could 
be  impacts  on  municipal  and  rural  water  supplies 
which  would  constitute  socioeconomic  impacts 
(see  Section  4.2.2). 

...from  Station  4  at  Seguin.   The  first  would... 
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4-108 

3         2 

3         6 

3         8 

4-109 

Table  4-37 

4-110 

Table  4-38 

4-113 

8 

...the  project.   Actual  noise... 

1.367  barrels  per  mile-year 
29,000  barrels 
3,400  barrels 


...the  project.   The  second  could  be  impacted  by 
long-term  noise  levels  in  excess  of  65  dBA. 
These  would  be  considered  significant  noise 
impacts,  although  actual  noise... 

1.506  barrels  per  mile-year 

34,000  barrels 

3,750  barrels 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

Add:   The  Milam  County  portion  of  the  Northern 
Alternative  has  an  estimated  total  length  of 
30  miles.   This  part  of  the  pipeline  crosses 
the  central  to  west-central  portion  of  the  county, 
trending  in  a  north-south  direction.   The 
primary  geologic  unit  that  yields  usable  amounts 
of  water  along  this  part  of  the  route  consists 
of  the  Carrizo-Wilcox  formation.   The  municipal 
water  supplies  that  may  be  affected  by  an  oil 
spill  include  the  Cities  of  Rockdale  and 
Minerva.   The  map  of  Milam  County  taken  from 
the  Texas  Water  Department  Board  Report 
No.  195  identifies  selected  wells  within  2 
miles  of  this  portion  of  the  route.   There 
exist  domestic  and  livestock  wells  along  the 
Northern  Alternative  that  are  not  indicated 
on  the  map. 


4-118  2 
3 
9 

4-125  3 


2      proposed  Shell  Oil  Milam  coal  mine 

northeast  of  Rockdale.   The  presence 

2      extraction  activities  adjacent  to  the 
Orchard  Oome  in  Fort  Bend  County. 

5      not  be  significant. 


7-8    ....would  recover  within  several 
months  to  about  three  years. 


The  Burleson  County  portion  of  the  Northern 
Alternative  has  an  estimated  total  length 
of  12  miles.   This  part  of  the  pipeline  crosses 
the  extreme  western  edge  of  the  county,  trending 
in  a  north-south  direction.   The  geologic 
units  that  yield  usable  amounts  of  water  along 
this  part  of  the  route  consists  of  the  Queen 
City  Sand,  Sparta  Sand,  and  the  Carrizo-Wilcox 
Group. 

The  principal  water-bearing  unit  in  this  area  of 
the  county  is  the  Carrizo-Wilcox  Aquifer.   There 
are  no  municipal  water  supplies  in  this  area 
of  the  county,  but  there  exist  domestic  and 
livestock  wells  along  this  route  that  may  be 
affected  by  an  oil  spill. 

proposed  Milam  lignite  mine  northeast  of 
Rockdale.   The  presence 

extraction  activities  adjacent  to  the  Orchard 
Dome  oil  field  in  Fort  Bend  County. 

Add:   Significant  impacts  to  soils  would  only 
occur  if  disturbed  areas  were  not  properly 
reclaimed. 

...would  recover  within  several  months  to  about 
5  years. 
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4-127  3 
3 


6 

6 

4-128  1 

1 

2 

2 

4-131  3 


8      This  loss  is  considered  a 
significant  impact. 

1      ...53... 

13-16  miles  from  the  pipeline).   However,... 
near  any  breeding  complexes. 


9-13 


18 


4-135  Table  4-47 

4-140  5  2 

5  6 

5  8 


there.   Exact  alignment  at  the 
Colorado  River  could  reduce 
impacts  to  this  species  (impacts 
would  be  greatest  in  shallow 
riffles  and  least  in  deep  water). 
It  is  possible  that  construction 
in  a  riffle  area  would  reduce 
numbers  of  this  species,  but 
should  not  jeopardize  the 
population. 


Seventeen. . . 

Twelve. . . 

...(2  turtles,  1  lizard,  and 
9  snakes). . . 

...a  federal  candidate  Category  1 
species. 

Fifteen. . . 

...17... 

In  summary,  the  construction... 
...emissions  over  the  Proposed  Route. 


1.367  barrels  per  mile-year 
29,400  barrels 
3,400  barrels 


This  loss  to  the  riparian  type  is  considered  a 
significant  impact. 

...43... 

miles  from  the  pipeline).   Specific  habitat 
surveys  located  prairie  chicken  habitat  south 
of  Sealy  in  Austin  County  and  southeast  of 
Orchard  in  Fort  Bend  County.   Mitigation 
Measure  TB-10  is  a  conservation  measure  for 
these  habitats. 

Delete 


Insert:   Construction  could  impact  the  snake 
by  habitat  disturbance,  crushing  by  equipment, 
or  blasting.  Mitigation  Measure  TB-9  in  the 
Final  SEIS  provides  conservation  measures  for 
the  Concho  water  snake. 

Ten. . . 

Five. . . 

...(2  turtles,  1  lizard,  and  2  snakes)... 

...a  proposed  federally  endangered  species. 

Thirteen. . . 

...16... 

"Although  the  additional  pump/heater  station  and 
60  miles  of  pipe  would  result  in  an  increase  in 
total  project  emissions  over  the  Proposed  Route, 
the  construction  and  operations  air  quality 
impacts  for  the  Northern  Alternative  are  not 
considered  significant. 

See  Modifications  and  Corrections  Section  3.2. 

1.506  barrels  per  mile-year 

32,400  barrels 

3,750  barrels 


4-141  Table  4-49 


See  Modifications  and  Corrections  Section  3.2. 
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4-142  Table  4-50 

4-151  3         5 

4-156  Table  4-57 

4-157  1         12 


not  be  significant. 


...should  recover  within  several 
months  to  three  years. 


See  Modifications  and  Corrections  Section  3.2. 

Add:   Significant  impacts  to  soils  would  only 
occur  if  disturbed  areas  were  not  properly 
reclaimed. 

See  Modifications  and  Corrections  Section  3.2. 

...should  recover  within  several  months  to 
five  years. 


4-159     2 


4-160     1 

1 

1 

2 

2 

4-163     6 


3-4 


1 
2-11 


1 
1 
2-3 

6 

1 
3 

1 


4-168  Table  4-60 
Table  4-61a 
Table  4-61b 
4-172  Section  4.5 
4-174  3         11 


Southern  Alternative  ROW.   However, 
as  discussed  in  Section  3.4.7, 
potential  habitat  for  Texas 
snowbells  (federal  endangered)  occurs 
across 


.64. 


potentially  occurring  along  the 
Southern  Alternative,  only  one 
species,...  near  any  building 
complex 


Twenty-four. . . 

Eighteen. . . 

...(2  amphibians,  3  turtles, 
1  tortoise,  2  lizards,  and 
10  snakes). 

...federal  candidate  Category  1. 

Eighteen. . . 

...19... 

In  summary,  the  construction... 
...project  emissions  over  the 
Proposed  Route. 


Southern  Alternative  ROW.   Site  surveys  in 
April  1987  did  not  locate  Texas  snowbells 
nor  its  habitat  (federal  endangered)  across 


...54... 

potentially  occurring  along  the  Southern 
Alternative,  none  are  receiving  the  highest 
impact  rating  of  1.   Field  surveys  and  inter- 
views with  local  experts  established  that  no 
Attwater's  greater  prairie  chicken  habitat 
occurs  along  the  Southern  Alternative. 

Seventeen. . . 

Eleven. . . 

...(2  amphibians,  3  turtles,  1  tortoise, 
2  lizards,  and  3  snakes). 


...proposed  federally  endangered  species... 

Sixteen. . . 

...18... 

"Although  the  additional  pump/heater  station  and 
52  miles  of  pipe  would  result  in  an  increase  in 
total  project  emissions  over  the  Proposed  Route, 
the  construction  and  operations  air  quality 
impacts  for  the  Southern  Alternative  are  not 
considered  significant. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.3. 

Add:   Stacy  Dam  was  considered  in  the  cumulative 
impacts. 

The  AAPL  ROW  realignment  was  to  reduce  conflicts 
with  the  Stacy  Dam  and  Reservoir;  therefore,  the 
new  alignment  was  placed  30  miles  downstream, 
the  only  potential  cumulative  impact  between 
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Table  4-61c 

4-176  Table  4-62 

4-197  Table  4-63 

4-202  Table  4-64 

4-204  5         2 

4-207  Table  4-65 

A-l  6 

A- 3  4        2 


A-4 


A-6 


A- 8 

A-9    Section  2.4 
A-15   Table  A2-4 
B-l    2        8 
3        4 


(federal  endangered)... 


content. 

by  75  percent. 

23. 3  percent. . . 

Correction  Factor  =  0.768 

Assume  the  decrease  in  the 
internal  corrosion  rate  is... 

1.  Monitoring  oil  to  limit  H20  and 
H2S  -  0.768 

Composite  Factor  =  0.701 

Leaks  =  (0.392)(0.701)  = 
0.275  barrels  per  mile-year 

Ruptures  =  (2.40)(0. 701)  = 
1.682  barrels  per  mile-year 


procedures  are  developed. 


these  two  projects  is  the  possible  impacts  on 
the  Concho  water  snake.   Constructional  and 
operational  impacts  from  the  Stacy  0am  and 
Reservoir  are  significant  for  the  Concho  water 
snake.  A  potential  oil  spill  during  operation 
from  the  All  American  Pipeline  could  have 
significant  downstream  impacts  on  the  Concho 
water  snake,  and  combined  with  the  Stacy  Dam 
and  Reservoir,  extenuate  the  loss  of  the  Concho 
water  snake  population. 

See  Mitigation  Measure  SS-1  in  Final  SEIS 
Appendix  A. 

See  Mitigation  Measure  SS-2  in  Final  SEIS 
Appendix  A. 

See  the  end  of  Final  SEIS  Appendix  A. 

See  the  end  of  Final  SEIS  Appendix  A. 

...(federal  threatened)... 

See  the  end  of  Final  SEIS  Appendix  A. 

Add:  Sections  1.1  through  1.5;  see  Modifications 
and  Corrections  Section  3.3. 

Add:   Pipe  specifications  also  call  for  assistance 
to  hydrogen- induced  cracking  and  sulfide  stress 
cracking. 

by  50  percent. 

15. 5  percent. . . 

Correction  Factor  =  0.845 

Assume  the  decrease  in  the  failure  rate  due  to 
internal  corrosion  rate  is... 

1.  Monitoring  oil  to  limit  H20  and  H2S  -  0.845 


Composite  Factor  =  0.772 

Leaks  =  (0.392)(0.772)  =  0.303  barrels  per 
mile-year 

Ruptures  =  (2.40)(0. 772)  =  1.853  barrels  per 
mi le-year 

See  Modifications  and  Corrections  Section  3.3. 

See  Modifications  and  Corrections  Section  3.3. 

See  Modifications  and  Corrections  Section  3.2. 

Add:  Updates  are  planned  every  12  months. 

Add:  Oil  Spill  Contingency  Plan  will  be 
reviewed  and  approved  by  BLM's 
Authorized  Officer,  Texas  Water 
Commission,  EPA,  and  other 
agencies.   It  is  the  intent  of  this 
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B-8 


2      ...spilled  oil  is  satisfactorily 
contained  and. . . 

6      Cooperative  equipment. 


preliminary  Oil  Spill  Contingency 

Plan  to  be  the  basis  of  the  actual 

plan  to  be  prepared  by  AAPL.   In  conformance 

with  Mitigation  Measure  SS-1,  key  elements 

of  this  plan  are  being  included  by 

AAPL  before  the  approval  by 

the  Authorized  Officer.   And  thus, 

modifications  and  corrections 

incorporated  herein  through 

comments  from  the  Draft  SEIS  are  to 

be  addressed  by  AAPL  in  the  final  plan. 

...spilled  oil  is  contained  and... 


Cooperative  equipment.   Training 
will  be  conducted  once  per  year 
to  ensure  up-to-date  methods  are 
incorporated  and  to  maintain 
full  expertise  for  the  response 
team. 


B-14 


Last 


Associated  with 
movement  of  crude  oil 
into  and  out  of 
storage  tanks. 

transfer  inputs,  and  pipeline 
leak  detection,  alarming, 
and  shutdown. 


B-15   3 
B-26   1 


B-31 


Associated  with  movement  of 
crude  oil  into  and  out  of  the 
pipeline  and  storage  tanks. 


transfer  inputs,  and  pipeline  leak 
detection,  alarming,  and  shutdown. 
BLM  will  require  backup  communication 
systems  should  the  primary  system  fail 
in  accordance  with  Mitigation  Measure  SS-6. 

See  Modifications  and  Corrections  Section  3.3. 

Add  before  Section  3.1:   AAPL  will  provide 
immediate  response  within  one  hour  of  time  of 
notification.   That  response  will  include 
adequate  personnel,  specialized  equipment, 
and  supplies  to  treat  the  leak  or  spill.   The 
equipment  and  supplies  provided  will  be  equal 
to  the  largest  and  next  largest  stream  crossing 
oil  spill  requirements  for  oil  spills  of  10,000 
to  20,000  barrels.   Equipment  will  be  packaged 
in  a  manner  to  provide  rapid  transport  to  the 
site.   Most  of  the  equipment  will  be  stored  in 
trailers  to  allow  rapid  and  efficient  transport. 
Equipment  stored  will  include  a  variety  of  items 
including  communications  equipment,  booms, 
skimmers,  pumps,  hoses,  pipes,  nozzles, 
absorbents,  storage  devices,  weed  eaters,  hand 
tools,  protective  equipment,  and  other 
necessary  pieces.   The  following  discussion 
includes  containment  techniques  and  procedures, 
and  cleanup  techniques  and  procedures. 

Add:   Booming  is  generally  ineffective  for 
containment  of  oil  in  rapid  currents.   In 
such  conditions,  the  standard  procedure  is  to 
allow  the  oil  slick  to  move  downstream  until  it 
reaches  calmer  waters  where  containment 
activities  are  more  effective.   The  decision 
on  use  of  booming  in  specific  circumstances 
will  be  made  by  the  on-scene  Oil  Spill 
Coordinator. 
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-40   Last 


B-41   1 


B-43 


Last 


1-2 


Add: 


Dispersants  would  not  be  used  for 
cleanup  of  spilled  oil.   EPA  does 
not  allow  the  use  of  dispersants 
for  oil  cleanup  in  the  United 
States. 


•  Dispersant  and  other  chemicals 

•  No  Action 


3.2.7 


Dispersants  would  only  be  used  for  cleanup  of 
spilled  oil  if  no  other  suitable  techniques 
were  available.   Should  dispersant  use  be 
required,  approval  from  EPA  would  be  obtained 
in  advance.  AAPL  does  not  anticipate 
circumstance  would  occur  which  would  require 
application  of  dispersants. 

Insert:   3.2.7  Dispersants  and  Other  Chemicals. 

Dispersants  and  other  chemicals  have  the 
capability  to  change  the  hyprophobic  character- 
istic of  oil,  allowing  it  to  disperse  in  water 
or  settle  to  the  bottom.  This  can  cause  toxicity 
or  other  problems  to  aquatic  organisms  and  other 
water  users  such  as  municipal  water  supplies. 
This  technique  should  not  be  normally  used.   Only 
the  on-site  coordinator  with  the  concurrence  of 
the  Texas  Water  Commission  can  authorize  the  use 
of  dispersants.   Dispersants  have  been  used  in  a 
limited  manner  to  protect  surface  water  resources, 
such  as  large  flocks  of  birds  where  the  risk  of 
contamination  to  other  resources,  such  as  shell 
fish  or  aquatic  organisms  is  of  lesser  concern. 

3.2.8 


5 

3.2.8 

6 

3.2.9 

7 

3.2.10 

7 

2 

3.2.10.1 

B-47 

2 

1 

3.2.10.2 

B-49 

2 

1 

3.2.10.2.1 

4 

1 

3.2.10.3 

B-50 

2 

1 

3.2.10.3.1 

3 

1 

3.2.10.3.2 

B-51 

1 

1 

3.2.10.3.3 

2 

1 

3.2.10.3.4 

3 

1 

3.2.10.3.5 

5 

1 

3.2.11 

7 

3.2.9 

3.2.10 

3.2.11 

3.2.11.1 

3.2.11.2 

3.2.11.2.1 

3.2.11.3 

3.2.11.3.1 

3.2.11.3.2 

3.2.11.3.3 

3.2.11.3.4 

3.2.11.3.5 

3.2.12 

Add:   3.2.13  No  Action 

In  some  cases,  the  action  taken  to  remove  oil 
may  cause  damage  greater  than  that  of  the  oil 
itself.   In  these  circumstances,  the  appropriate 
course  of  action  is  to  leave  the  oil  in  place. 


3-28 


3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


B-53   1 


The  final  Oil  Spill  Contingency  Plan  will 
demonstrate  the  technology  required  for 
containment  and  removal  of  spilled  oil.  These 
plans  will  include  specifications  on  manpower, 
equipment,  and  supply  resources  needed  and  where 
they  will  be  obtained.   The  plan  will  provide 
information  on  access,  location  for  boom 
anchorage,  potential  containment  areas, 
existing  structures  which  might  aid  in  retaining 
oil  (e.g.,  dams,  flat  bodies  of  water).   Plans 
without  the  goals  are  rapid  containment, 
effective  cleanup,  and  minimum  disruption  to 
the  existing  environment. 

The  site-specific  contingency  plans  will  be 
prepared  for  sensitive  areas  before  pipeline 
operation.   These  areas  represent  important 
resources  vulnerable  to  oil  contamination. 
Table  B4-la  lists  the  location  and  a  brief 
summary  of  resources  at  risk.  A  more  detailed 
list  of  resources  may  be  required  by  the 
Authorized  Officer  at  the  time  of  the  Oil  Spill 
Contingency  Plan  final ization.  This  would  be 
necessary  at  areas  with  high  value  resources, 
but  where  the  existing  data  base  is  currently 
limited  or  where  the  list  of  resources  is  too 
extensive  to  provide  the  accurate  comprehensive 
list  at  this  time.   Sensitive  receptors  and 
resources  include  groundwater  wells  for  munici- 
palities; surface  water  intakes  of  reservoirs 
and  streams  for  municipalities;  irrigation 
companies;  important  ecological  features 
such  as  breeding  bird  colonies,  spawning  areas 
for  fish  and  shell  fish;  recreational  resources 
such  as  marinas;  and  cultural  resources  and 
other  resources. 


Table  B4-la 

B-64 

1                     6 

B-65 

4                       2 

5                       1 

5                      10 

5         11 

B-66   1        2-3 

El-1  Table  El-1 
El-10  Table  El-4 
El-14  Table  El-5 


provided  by  the  closest... 


...a  fiber  optics  system  laid  with 
the  pipeline  and/or... 

Fire  fighting  training  would... 

departments  and  the  pipeline 
companies. 

part  of  the  fire  protection... 


This  is  particularly. .. type 
of  emergency. 


See  Modifications  and  Corrections  Section  3.2. 

provided  by  AAPL  with  containment  support 
from  the  closest. . . 

Delete 


Fire  fighting  training  for  AAPL  personnel  would, 
departments. 


part  of  the  All  American  Pipeline  fire 
protection. . . 

Delete. 


See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 
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El-18  Table  El-6 
El-23  Table  El-7 
E2-4   4        1 

4  4 

5  1 

5        1-8 

E2-5   5        2 


E2-6 


E2-8 


E2-8 

and 

E2-9 

E2-9 


2 
4-5 

1 
3 


2-3 

7-9 

1 

2 

4-5 

1 

3 

1 

1-8 


Twenty- three. . . 

.. .12  birds... 

FC1.  The  only  FC1  species. 


(southeastern  bat,  swift  fox, 
Louisiana  black  bear)... 

. . .13  species. . . 

...federally  threatened  or 
endangered,  and... 

Twenty-five. . . 

The  San  Marcos  salamander,  green 
sea  turtle,  loggerhead  sea  turtle, 
Fern  Bank  salamander,  gray-banded 
kingsnake,  reddish  egret,  American 
swallow- tailed  kite,  Swainson's 
Hawk,  southeastern  bat,  and  golden- 
cheeked  warbler. . . 

The  remaining  15  species  include 
1  amphibian,  8  reptiles,  and 
6  birds. 

The  Rio  Grande. .. Houston  area. 

Seven  snakes... all  of  them. 

Six. . . 

The  white-faced  ibis,  coastal  least 
tern,  and  wood  stork... 

Ospreys...or  reservoir. 

Twenty. . . 

...12  birds,... 

FC1.  The  only  FC1  species... 


(southeastern  bat,  swift  fox, 
Louisiana  black  bear)  are  at 
the  piriphery 

...may  now  be  extinct. 


See  Modifications  and  Corrections  Section  3.2. 

See  Modifications  and  Corrections  Section  3.2. 

Twenty- two. . . 

...11  birds... 

The  only  proposed  federally  endangered  species. 

Move  entire  paragraph  to  Page  E2-3  following 
paragraph  5:   "The  juguarundi ...  riparian 
vegetation. 

Delete:   Louisiana 


...  14  species. . . 

...federally  threatened,  endangered,  or 
candidate  species,  and... 

Seventeen. . . 

The  San  Marcos  salamander,  green  sea  turtle, 
loggerhead  sea  turtle,  alligator  snapping 
turtle,  reddish  egret,  American  swallow-tailed 
kite,  Arctic  peregrine  falcon,  piping  plover, 
black-capped  vireo,  Bachman's  sparrow,  and 
golden-cheeked  warbler... 


The  remaining  5  species  include  1  reptile  and 
4  birds. 


Delete. 
Delete. 
Four. . . 
The  white-faced  ibis  and  wood  stork. 

Delete. 

Nineteen. . . 

...11  birds,... 

The  only  proposed  federally  endangered  species... 

Move  entire  paragraph  to  follow:  The  jaguarundi. 
riparian  vegetation.  On  page  E2-8. 

Delete:  Louisiana 

...may  now  be  extinct  in  Texas. 
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3.1  (CONTINUED) 


Page   Paragraph  Line   Is: 


Should  Be: 


E2-12  4 
4 
5 
5 

E2-13  4 

7 
7 


E2-14  2 


1 

3 
1 
1-8 


1 
2-7 


1-2 


2         2-4 
2         7 
2         8-9 


3         4-5 
E2-17  Table  E2-2 
E2-30  Table  E2-6 
E2-38  Table  E2-7 
F-2    Table  F-l 
G-l    Table  G-l 


Twenty-seven. . . 
. . .12  birds,. .. 
FC1.   The  only  FC1  species. . . 


(southeastern  bat,  swift  fox, 
Louisiana  black  bear)  are  at  the 
periphery 

Thirty- two. . . 

The  Valdina  Farms  salamander,  Comal 
blind  salamander,  black-spotted  newt, 
Rio  Grande  lesser  siren,  reticulate 
collared  lizard,  green  sea  turtle, 
loggerhead  sea  turtle,  Fern  Bank 
salamander,  gray-banded  kingsnake, 
reddish  egret,  American  swallow- 
tailed  kite,  Swainson's  hawk, 
southeastern  bat,  and  golden- 
cheeked  warbler. . . 

The  remaining  18  species  include 
1  amphibian,  10  reptiles,  and 
7  birds. 

The  Rio  Grande. .. Houston  areas. 

Eight  snake  species  are... 

Exact  locations  of  these  species 
are  unknown,  but  the  pipeline  is 
expected  to  cross  habitats  used 
by  al 1  of  them. 

Seven. . . 

The  white-faced  ibis,  coastal 
least  tern,  and  wood  stork... 

Ospreys...or  reservoir. 


Twenty-six. . . 

...11  birds,... 

The  only  proposed  federally  endangered  species... 

Move  entire  pargaraph  to  page  E2-11  following 
paragraph  5:   "Ocelotts. .. major  rivers." 

Delete:   Louisiana. 


Twenty. . . 

The  Comal  blind  salamander,  reticulate  collared 
lizard,  green  sea  turtle,  alligator  snapping 
turtle,  Casrade  Caverns  salamander,  reddish  egret, 
American  swallow-tailed  kite,  Arctic  peregrine 
falcon,  piping  plover,  black-capped  vireo, 
Bachman's  sparrow,  and  golden-cheeked  warbler... 


The  remaining  eight  species  include  three  reptiles, 
and  five  birds. 


Delete. 

One  snake  species  is... 

Exact  locations  of  the  Texas  indigo  snake  are 
unknown,  but  the  pipeline  is  expected  to  cross 
habitats  used  by  it. 

Five. . . 

The  white-faced  ibis  and  wood  stork... 

Delete. 

See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 
See  Modifications  and  Corrections  Section  3.2. 
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3.2  NEW  AND  REVISED  TABLES  AND  FIGURES 

Section  3.2  presents  complete  tables  and  figures,  including: 
(1)  tables  and  figures  revised  from  the  Draft  SEIS  and  (2)  new  tables 
and  figures  added  to  the  Final  SEIS.  All  of  the  tables  are  presented 
first  in  numerical  order  followed  by  the  figures  in  numerical  order. 


3-32 


C_3 

co 

i — i 
cc 
O 

I— 
=i 
<t 

>- 

UJ 


fc. 
o 


>> 

fc. 

o 

4-1 


(0 

4-1 
to 


u 

Ol 

o 

fc. 

Q. 


T3 

C 

J- 

hj 

o 

i/i 

l»- 

* 

01 

i/i 

i/i 

l/l 

<D 

C    fc. 

Ol  l/l 

•r— 

•r-      3 

C  "O 

4-1 

o 

r-    03 

•r— 

en  i_> 

10    O 

( — 

c 

i/i  s- 

■  r— 

•i-     fc- 

o 

U 

+j  a; 

fc.     10 

ro 

f—  +-> 

u    l/l 

*+- 

3    ro 

Ol 

to   5 

E    U 

c 

Ol 

r0     U 

o 

fc-  o 

01    (0 

•r— 

4-1 

S- 

l/l 

c: 

-I-'    S- 

S- 

O     l/l 

l/l    O 

ai 

■<-   c 

> 

+-)    o 

fc-    0) 

■r— 

U  -r- 

o  c 

T3 

3   +J 

■  r— 

fc-  ra 

S-    r— 

S_ 

4-1    fc- 

0)  o> 

01 

ui   oi 

>  a. 

4-1 

c  +-) 

f—   •*— 

<0 

O  r- 

Q£    O- 

3 

(J    (0 

a) 


+-> 
u 

Ol 

o 

s- 

Q. 


4-1 

u 

c 

C 

u 

•f— 

o 

o 

3 

c 

S- 

3 

+j 

4-1 

4-> 

e 

ID 

CO 

10 

£ 

fc. 

fc. 

c 

o 

Ol 

01 

o 

<_i 

a. 

Q- 

U    10 

o 

O 

c 

>> 

0)    o 

u 

Ol 

01 

c  ••- 

c 

a 

c 

■i-   4-> 

01 

•  r- 

•  f— 

r—  ro 

Ol 

t-~ 

^— 

o>  fc- 

S- 

Ol 

Ol 

Q.  Ol 

01 

a. 

Q. 

■r-    a. 

E 

•f— 

•  i— 

a.   o 

LU 

Q_ 

a. 

</> 

s- 

•> 

Ol 

10 

r— 

ai 

o 

m 

c 

c 

ro 

•r— 

>♦- 

en 

•r— 

o 

3 

■o 

u 

i-H 

r^ 

s- 

*f— 

-o 

fc. 

91 

1/1 

>) 

ro 

c  ro 

4-1 

•  r— 

cr 

o 

c 

Q-*-> 

4-1 

JD 

•r— 

o   E 

<J 

> 

>t-   •!- 

i 

to 

u 

o 

l/l 

c 

fc. 

s- 

ro 

•r- 

o 

u 

fc. 

ai 

ro 

ro 

i/l 

+J 

c  -o 

T3 

r— 

3 

0) 

ce 

c 

T3 

r— 

a. 

-a 

to 

i—    c 

O    Ol 

r— 

C 

+->   ro 

10 

S- 

+J 

o 

Ol 

a. 

•  f— 

3 

O    ro 

•i-    t. 

ro 

•  r— 

C   T- 

■a 

■•-> 

ro 

Ol 

•  1— 

S- 

Of 

3 

T3 

i/i 

fc.  i— 

C    Ol 

t- 

oi   s-   s- 

c 

01 

2 

3 

c 

0) 

fc. 

Ll_ 

O" 

C 

<*- 

+J  Q- 

•^    Ol 

01 

"O 

E    Ol    O 

ro 

to 

•  f— 

en 

o     • 

o 

•^ 

•  f— 

t- 

C 

a.  c 

"O 

C 

Ol   +-> 

r— 

5. 

S- 

01 

l/l 

a. 

c 

i/i 

_J 

*^- 

O    Ol 

O    <0 

Ol 

ro 

U    ro      . 

+-I 

O 

o 

i — 

•^ 

o 

ro 

-  c 

en 

Ol 

t. 

r_)    J- 

-o 

<4- 

ro    E  oo 

Ol 

M- 

-Q 

"O 

01    o 

>* 

M- 

+J 

ro 

3 

r-    c 

Ol 

r— 

2 

c 

ro 

■o 

r— 

c 

<*-  ■.- 

O 

ro 

■>-> 

C    l/l 

(0    Ol 

r— 

X3 

Q-r—   => 

/"s 

•r— 

D) 

c 

ro 

ai 

•^  +J 

.c 

fc. 

O    ro 

u 

^— 

•^ 

^»- 

■•-> 

U1 

■  t— 

ro 

u 

i—    u 

+j 

C 

01      • 

T3 

•r-     0) 

•r-    fc. 

ro 

3 

t.  •!-  a> 

c 

■^^z 

J^ 

> 

•  r- 

!- 

■O    ro 

•f— 

o 

Q-   Ol 

C 

*->   Z 

oi  o 

c 

O  ^t-  -C 

■II 

-•-> 

C- 

TO 

oo 

Ol 

O 

T— 

? 

•1— 

o  o 

ro 

c 

o 

S- 

o 

M-           4-> 

u 

•  ^ 

o 

C 

HH 

c 

o 

■f"  r— 

+J 

•  r- 

0)    £- 

i—  "O 

o 

'r— 

S- 

<0 

E 

J 

IT) 

LU 

o 

r^ 

"O 

S    ro 

Ol 

03 

o    > 

m 

>    Ol 

O    0) 

<4- 

+-> 

/— >  o  t- 

••- > 

s- 

cn 

(/I 

t^- 

o 

Ol 

fc. 

(J 

+J 

+J    S- 

c 

Ol   ■«-> 

•r-    c 

ro 

10             O 

■a 

Ol 

t. 

c 

^ 

U1 

■  r- 

c 

-  01 

c 

fc. 

01 

01 

o 

fc.    C 

GO    0) 

l/l 

c 

^---a 

ro 

Q. 

o 

•r— 

Ol 

■  f— 

as 

01 

x:  T3 

ro 

O 

c 

Ol    l/l 

•^ 

a.   3 

4-> 

r— 

+J    rjj   ui 

+J 

O) 

fc. 

u 

4-> 

l/l    Ol 

•f— 

a. 

•  r- 

l/> 

+J 

o 

Ol    ro 

10 

0) 

•r-     O)   J_ 

S- 

Ol 

*S) 

u 

xz 

(0 

Ol 

01 

ro 

•1-  <*- 

i — 

LO 

f— 

c  o 

ro 

l—  CJ 

3    Ol 

E 

3 

E  T3    0) 

■  r- 

3 

Ol 

01 

■>-> 

Q.O 

3 

OJ 

<*- 

Q. 

c 

0) 

Ol   ■!- 

fc. 

r— 

10     fc. 

E 

l/> 

s-   a;  +J 

Ol 

U1 

fc. 

H~ 

Oi 

l/l 

fc. 

r— 

E 

ro 

a. 

u  -a 

0/ 

•i-  T3 

i/i  x: 

ro 

1/1 

Oi     S-    1) 

£i 

Wl 

3 

M- 

<4- 

fc. 

n- 

1/1 

^1 

<*-  1— 

o 

fc. 

•  r— 

•  ^    ro 

a. 

Q.  C 

1— 1  4-> 

E 

Q.T3    3 

+J 

1 — 1 

+J 

rrj 

o 

a. 

o 

-!-> 

O    ro 

o 

1— 

a_ 

—i  fc. 

o 

lo    ro 

10 

Ol 

1/1 

Ol 

CT! 

T5 

«3- 

<*- 

01 

in 

a> 

a. 

r-    i-H 

C 

rH 

+J 

o 

Q. 

LO 

+j 

LO 

ro 

fc.  i*- 

ro 

>a: 

3 

+J 

LO 

LD     0J 
•'i-t     C 

(0 
*-> 

-o 

Oi    o 

t- 

u 

O 

u 

-o 

r~~         'r- 

10 

Oi 

TJ 

a> 

i 

L_> 

•  1— 

c 

01 

ro  c_)  i— 

fc. 

tM 

fc. 

Ol  +J 

> 

LO 

s- 

o 

fc. 

en  lo  m 

0) 

r-l 

o> 

U-    o 

•^ 

oo 

+J 

+J 

•»— 

0) 

^  a. 

+J 

rH 

Ol 

<: 

OS 

U 

L0 

1/1 

Ol 

•           'r— 

c 

c 

0) 

en 

«I 

•  f— 

•  r— 

•  r— 

c 

♦100.01 

*— 1 

+J 

ra 

JC   r— 

oi  en 

1- 

Q 

> 

ra 

ro  «3-        r»~ 

fc. 

T3 

+J    o 

-c  oo 

■>-> 

•  r— 

T3 

+J        "O  en 

01 

fO 

c 

fc. 

H->  l-t 

o 

in 

C 

a 

e 

LO       "■■-   t-l 

ro 

j= 

a. 

LU 

4-   +J 

z 

•  t— 

S- 

LU 

in  3 

o 

*j 

O    C  /-> 

t-  <*- 

a 

Ol 

c 

o  ro  o-"*- 

ro 

n 

<«- 

o  «* 

o  o 

^> 

c 

4-1 

•  i— 

>4- 

00  00  -r-    o 

>«- 

+J 

Cr: 

o 

^-  O  ^f 

CO 

o 

to 

4-> 

o 

i    _i 

•- 

o 

u 

U- 

o 

ro 

O   4-> 

ro 

•  ^- 

IjO 

Ol 

U) 

-<-t       +J 

»* 

<I 

<_) 

r^ 

**-  c 

r-l 

T~\     U 

*J- 

+J 

s 

3 

r-» 

ld  ro   to    u 

in 

LO 

o 

<c 

u 

ZD 

<t 

CO    3< 

i-H 

0) 

o 

c 

C    •!- 

o 

c 

O 

<: 

Ol 

c 

c        o 

c 

u 

^t 

o 

O  +J 

LO 

O    fc.  LO 

0) 

x: 

•■ 

o 

O  (_>  T3    >, 

O 

o 

fc. 

*f— 

•i-    3 

=> 

•i-    O  => 

r— 

x: 

+J 

(/) 

«^- 

•I-  LO    fc.  +J 

LO 

•  ^ 

01 

01 

+J    . 

4J  l— 

+J  .o 

■^ 

4-> 

ro 

4->        . 

•PD    HI    0) 

=3 

4-> 

E 

f^ 

U   4-> 

O  i— 

ro 

U    fc- 

CO 

> 

s- 

X 

U    4-> 

U           N  <*- 

u 

E 

+J 

at  u 

Ol    O  ro 

0)   ro 

CO 

•  r— 

C 

o 

01 

Ol    l_l 

OJ  00   ro    ro 

r-» 

01 

o 

•f— 

LO  «c 

00  o_ 

^ 

LO  3C 

'** 

o 

■1- 

M- 

1— 

LO   <t 

LOHIlfl 

^~ 

LO 

o 

r— 

ai 

u 

•r- 

> 

fc- 

01 

LO 

10 

01 

■r~ 

10 

fc. 

fc. 

Ol 

Ol 

01 

JZ 

ai 

O 

t/1 

01 

c 

fc. 

•  r- 

in 

•  r- 

01 

u. 

c 

Ol 

E 

01 

c 

E 

01 

<4- 

LU 

O 

c 

01 

CJ 

fc. 

a 

O 

>*- 

ro 

"4- 

o 

£ 

o 

10 

Q. 

4-> 

r^ 

4-1 

fc. 

c 

ro 

c 

O 

01 

c 

ai 

C_> 

_J 

E 

o 

E 

>, 

<z 

*J 

•f— 

4-> 

>> 

(J 

or 

fc. 

4-1 

fc. 

E 

c 

LU 

ro 

ro 

ro 

fc. 

01 

Q 

Q. 

Z 

a 

<X 

Ol 

LU 

01 

01 

<I 

Li. 

a 

Q 

4J 

01 

c 

u 

01 

•r- 

E 

> 

Ol 

fc. 

L- 

Ol 

Ol 

O 

ro 

LO 

•r- 

c 

i- 

ro 

ai 

ai 

E 

>♦- 

4-> 

•1— 

c: 

■o 

r— 

l-H 

c 

■o 

ro 

|WM 

11- 

_l 

•p— 

o 

•»- 

2 

4-1 

o 

■o 

c 

c 

01 

3 

ro 

E 

ro 

4-1 

0) 

£ 

5- 

fc. 

l/l 

ro 

3 

•r- 

a 

CO 

LL. 

01 

a 

C 

o 

c 

ui 

o 

l/l 

•^ 

•  r- 

>J 

10 

E 

u 

l/l 

E 

c 

c 

•^ 

o 

01 

O 

E 

u 

Dl 

■  r— 

E 

<T 

4-1 

o 

> 

ro 

CJ 

{. 

C 

+J 

o 

o 

fc. 

10 

4-> 

•»— 

O 

c 

ro 

4-1 

Q. 

o 

r— 

(J 

10 

•  r— 

3 

01 

c 

4-1 

CT 

4-1 

ro 

ro 

01 

O 

fc. 

u 

ce 

fc. 

(— 

•r— 

o. 

c 

> 

t- 

3 

O) 

r» 

o 

E 

t. 

ro 

E 

01 

4-1 

4-1 

O 

c 

C 

c 

o 

LU 

01 

O) 

E 

E 

r— 

^ 

C 

4-1 

ro 

ro 

o 

s- 

fc. 

fc. 

^ 

<o 

Ol 

01 

•  r- 

Q. 

T3 

-a 

> 

0) 

01 

01 

C 

3-33 


3 
o 

Cl 


CO 

< 


3 
«S 

>> 
i_ 
O 

+-> 
3 

4-> 
rO 


C    in 

Ol 

o  c 

<-> 

1-    o 

(0 

4->   T- 

4-> 

U    4-> 

in 

3    TO 

S-   +-> 

in 

4->    in 

in 

Ul 

O 

C     Q. 

s- 

O    E 

u 

(J    3 

Q. 

o 

S- 

+J 

o  <*- 

n-   o 

in 

in   c 

c 

+J   O 

Ol 

•r—  •!— 

E 

E  4-> 

CD 

S-    TO 

in 

Ol    S- 

ro 

Q.  Ol 

Qj 

ta- 

rn   o 

OJ 

in 

3 

3 

T3 

i/l  "O 

in 

C 

in    c 

in 

ro 

i— i    ro         i— i  «— 


i- 
01 
4-> 
ro 

3 


O 

in 

o 

E 

i- 

in 

j- 

o 

Ol 

o 

s- 

in 

u 

<4- 

m 

u 

E 

01 

ro 

<0 

in    m 

U 

01 

c   c 

u 

T3 

i- 

o  o 

ro 

C 

4-1 

•I-    •!— 

ro 

in 

in  <*-> 

#> 

in   ro 

Ol 

Ol 

01 

■r-    4-> 

c 

tz 

c 

E   in 

•t— 

■i— 

•  »— 

01 

Q. 

Ol 

Ol 

Ol 

S-    E 

Q. 

Q. 

Q. 

•i-     3 

<    Q. 

O- 

a. 

a. 

ro 

s- 

Ol 

a. 

c 


Ol 
CL 


Ol 

ai 
s- 
ro 
jz 
u 


s- 

o 

in 

in 

en  in 

O) 

C   "D 

C 

i-    ro 

•  r— 

in    o 

in 

in    i- 

m 

o 

O 

S-    in 

!_ 

u    m 

(J 

01 

E    U 

E 

ro    U 

ro 

Ol    <0 

o> 

ro 
1 

'- 
o 

O) 

c     . 

ro 

E 

■a  s- 

•  ,— 

S- 

S- 

re 

3    ro 

O 

in 

01 

o 

OJ 

i—    E 

in 

■D 

S- 

u 

a* 

Ol    Ol 

OJ 

r— 

+J 

£=   "D 

TJ 

U    tz 

u- 

ro 

in 

■i-    C 

3 

S-    0) 

> 

ro 

S- 

3   4-> 

in 

o 

U 

.  •• 

U 

O    Ol 

in 

E 

»i— 

in 

in  •— 

o     • 

OJ 

^— 

I—   r— 

ro 

Ol     CL 

5-    in 

S- 

XI 

ro    OJ 

S-    E 

U    >> 

3 

•r-    > 

a> 

O 

ro 

s- 

CL 

i-    ro 

+-> 

>—  u 

O    3 

o 

0)    s- 

ro 

ro 

4->    JZ 

>4- 

>*- 

-i->  en 

(. 

1-    s- 

a> 

o 

ro 

01 

3    O 

4->  ■!- 

->-> 

E      - 

Q. 

4->  <*- 

■r-  JZ 

aj 

O 

E 

E 

U 

E  r— 

3    C 

i-    Ol 

s- 

c 

o    Oi 

O 

(J    O 

Oi  ^ 

Oi 

TO 

4->  -C 

4-> 

oi 

•  r— 

Q.  ro 

CL  Xj 

4->    in 

c 

in  +-> 

4-> 

s_ 

O 

■4-1 

•  f— 

3    ro 

oi  in 

Oi 

3 

.O      - 

•r— 

. — 

Oi    en 

3 

3 

4-1 

■o 

E 

Ol 

•r-  »i— 

in  "o 

m 

in 

>>  c 

s- 

a. 

>  4-> 

in    c 

in 

•^ 

(0    ro 

01 

i — 

Ol     •!- 

p— i    ro 

i— i 

■a 

.O    in 

Cl. 

a. 

or   E 

Oi 

D)  Ol 

+J 

rz  *j 

in 

ro 

O    ro 

* 

3 

r—  +j 

o 

01 

ro    in 

i — 

+-> 

i*- 

in 

+J    OJ 

s- 

ro 

in 

u  ^; 

Oi 

S 

i- 

3   j-> 

> 

01 

s. 

o 

i- 

4-> 

+->  <♦- 

o 

T3 

in    o 

S- 

1*- 

3 

c 

o 

O    E 

■t-> 

0) 

U    ro 

in 

•  f— 

+J 

01 

-a 

E 

ro 

O    S- 

o 

s_ 

+J 

■!->    -I-) 

o 

Ol 

in 

in 

r— 

CL 

+-> 

"*- 

a 

•>-    >> 

I/) 

4-1 

E    C 

O 

LlJ 

S-    ro 

4-> 

1=) 

aj 

Ol 

CL. 

en 

Cl  S- 

■t-> 

z 

i. 

ro 

u 

ro 

Ol   at 

Ol 

o> 

JZ 

3    C 

•»— > 

3 

(J 

in 

J3 

in 

in 

in    s- 

3 

in 

•r— 

>-<    O 

in 

i— i 

-a 

i-  ■— 

01    01 
>     CL 


QJ 

cn 

ro 

c 


i~ 


C 
01 

Cl 


m 

Ol 

ro 

01 

-o 

r~- 

X 

1 — 

■o 

o 

ID 

Ol 

ro 

o 

o 

cn 

1— 

!_ 

(_) 

i— 1 

3 

01 

ID 

+J 

in 

1*- 

lt- 

P~- 

ro 

Oi 

■r- 

o 

oo 

z 

U 

r— 

r-i 

c. 

"O 

+-> 

in 

3 

i — 

u 

Ol 

<v 

O 

•f— 

<: 

£ 

X 

in 

3 

+J 

Oi 

Ol 

i- 

r— 

or 

T3 

•  r— 

n- 

0) 

c 

<Z 

o 

* 

T3 

i — 

ro 

c 

O 

ro 

c 

> 

o 

C_> 

fc. 

in 

to 

H- 1 

•  (— 

3 

j^ 

Ol 

3< 

-l-l 

in 

■P 

(. 

3 

01 

ro 

(0 

c_> 

Ol 

4-J 

u 

Z 

CL 

^* 

•.— 

s- 

in 

o 

4J 

3 

in 

in 

ro 

•  r- 

1/1 

O 

ro 

ro 

X 

■4-> 

C 

m 

X 

X 

0) 

i- 

o 

Ol 

Ol 

Ol 

1— 

<I 

c_> 

cc 

r— 

r- 

Oi 

ID 

ID 

"O 

01 

^H 

CNJ 

O 

•> 

XJ 

c_> 

in 

o 

S- 

S- 

ns 

t_> 

Ol 

01 

in 

X 

4-> 

4-> 

0) 

01 

CD 

CL 

a. 

u 

(— 

U 

(0 

ro 

s_ 

(- 

x: 

JZ 

3 

«- 

3 

o 

<_> 

O 

o 

o 

•*^* 

^^ 

in 

in 

Ol 

ai 

0) 

Ol 

01 

cc: 

■o 
o 

ae 

■o 
o 

■a 
o 

r^ 

r_) 

i — 

o 

o 

t) 

CO 

S_ 

in 

s- 

t- 

i- 

3 

Ol 

3 

01 

0) 

4-J 

/-^ 

•  r- 

4-> 

<*— \ 

4-> 

4-> 

ro 

fO 

+J 

IV 

CTl 

(0 

ro 

Z 

0) 

3 

Z 

OJ 

3 

3 

in 

r— 

cr 

in 

r— 

m 

in 

ro 

4-> 

■r- 

TO 

4-1 

ro 

ro 

X 

•r— 

4-> 

X 

•r— 

X 

X 

CD 

r— 

C 

CD 

h- 

Ol 

01 

t— 

w 

<I  r- 

>*• 

r— 

h- 

Ol 
T3 

O 
C_3 


ro 
Oi 

s- 


o 

> 

4-> 

•  r- 

t- 

4-> 

•^ 

■a 

f- 

c 

L. 

ro 

0) 

CL 

• 

<S1 

<D 

1 — 

3 

TO 

in 

c 

in 

TO 

i — I 

U 

c 

O    0) 

■r-  -a 

4->  O 

3  C_> 
+-> 

•r-  in 

4-1  Ol 

in  u 

c  s- 

0  3 
<_)  o 

in 
m  oi 
ro  cc 
X 

01  I— 
r—    ro 

S- 
ID    3 

r~-  4-> 

00    ro 


4-1 

c 

Ol 

E 

4-> 

(. 

ro 

CL 

Ol 

a 

01 

u 

4-» 

Ol 

T3 

•^ 

c 

i»- 

(. 

<*- 

Ol 

•^ 

ro 

<»- 

E 

^ 

OO 

O 

o 

4-> 

T3 

<c 

CO 

u 

r— 

5< 

"O 

ro 

•r— 

LLJ 

r— 

c 

a 

j* 

t— 

o 

ro 

01 

i. 

_; 

a 

T3 

LL. 

4-> 

(Z 

o 

c 

r— 

> 

ro 

> 

o 

ro 

ro 

u 

LU 

C_) 

b 

* 

in 

c 

r— 

01 

JC 

Jt! 

Ol 

<t 

s- 

c 

Ol 

1- 

Ol 

r— 

•  r- 

01 

■  f— 

ro 

<t 

LO 

<c 

C3 

I 

a. 

c 

o 

4>> 

fO 

> 

c 

S- 

o 

01 

•*— 

c 

in 

in 

■a 

o 

OJ 

i/i 

i. 

m 

i- 

•^> 

ro 

4J 

in 

in 

a. 

E 

O 

U 

Ol 

in 

E 

00 

•  f— 

•r— 

•  «— 

u 

o 

s- 

oo 

4-> 

E 

•  1— 

U 

> 

4-> 

LU 

•»— 

E 

I_ 

+J 

in 

►— 1 

(. 

O 

o 

s- 

«^- 

•r— 

f_3 

o 

c_> 

4-> 

01 

r^ 

Q 

z 

SI 

in 

4-1 

ro 

LU 

4-> 

"O 

•  r- 

ro 

3 

01 

O 

3 

TO 

X 

S 

o 

cr 

<t 

<I 

O 

>■ 

ro 

r. 

01 

m 

l- 

1— 

c 

or 

(- 

1 — 

4-> 

<0 

01 

Z 

•r- 

LU 

Ol 

•r— 

ro 

X 

4-> 

Z5 

<0 

I 

> 

TO 

4-> 

01 

ro 

O 

s- 

t— 

•r— 

cn 

<y> 

t— 

-3- 

C_) 

o 

o 

or 

3-34 


o 

a. 

a 

u_  o 

LO 
1 

z 

Z  CO 

Csl 

LU 

CO 

_J 

O 

00 

en 

<r 

<c 

1— 1 

h- 

Q 

o_  o 

Z 

<C  CO 

O 

•a: 

LU 

i— 

CO 

CO 

> 

^ 

LU 

CO 

cd 

LU 

»— < 

C_) 


Q. 


t-  00 

o  lo 


Ol 

ua  c 

mu.   o 

Z3  <_>  r->l 


O  Lf> 

ai  <:  cn 
<r  z  rH 


u_  o 
z  r- 


o I 

<X  LT) 


l— <  o 
Q.  r-t 


■3" 

CO  i— I 
Z  CO 

<r  ca 


Z  CO 

<C  0Q 


>> 

U 

rz 

ai 

O) 

c 

10 

*- 

.«— 

ai  ai 

01 

-TZ 

■a 

4-> 

>  > 

»r— 

u 

e 

rz 

i—   r— 

rz        c 

c: 

i 

rz 

rz 

ro 

o 

it)    ro   co   (j 

o       o 

o 

Ol 

o 

3 

CO 

C_) 

>    >     C  •!- 

•f—            *r— 

•  (— 

ce 

•  r- 

CO 

cn 

CT 

o  +->   cn 

-l->            ■*-> 

+-> 

c 

4-> 

— 1   (J 

ai 

C 

^~ 

ai  m  (D  t-  «  c 

ro    Ol  ro    LO 

ra 

4-> 

0    0)0 

u 

>. 

a> 

i- 

•r— 

r— 

c  rz  rz  +->  +j  -r- 

■fJ    C+)    J) 

+-> 

3 

•r-     £_  -r- 

ai 

4-> 

LO 

s-  a: 

3 

-a 

•  r- 

co  t-  co   > 

CO 

O 

LO    3  13 

+-> 

■  t— 

s- 

01 

+J 

, — 

Q.  C 

. r—    r—     (J     O     L0 

lo        a.      i — 

>> 

O     LO     O 

o 

u 

01 

O.T3 

CJ 

•  r-~ 

lo    ro 

ai  ai  ai  o  s-  o> 

a.  Q.-r-  a.  io 

Q- 

ra 

c  «r 

S- 

3 

+J 

fO    C 

3 

3 

^— 

a.  Q.  Q.-J  "O  t— 

e  e  a.  e  > 

E 

— 1 

S-    Ol   +-> 

Q- 

U 

CO 

t-    00 

S- 

CD 

i —  Q_ 

•r-  -r-  -r-             >, 

3    3           3 

3 

O    1.    Ill 

01 

0) 

U 

+-> 

■f— 

<0 
CJ 


E 

E 

■o 

•(— 

3 

C 

3 

ro 

3 

TD 

Q. 

U  •*- 

cr 

CZ 

O- 

ro 

■  r— 

"3 

ro 

> 

-M- 

cz 

r~ 

^ 

O 

T3 

ro 

LO 

CO 

*-> 

C 

+J 

ro 

i — 

ro 

>> 

Ol 

ro 

CZ 

T3 

rz 

Ol 

t- 

ro 

t- 

01 

rO 

£ 

3 

c 

t- 

i- 

•> 

LO 

•pa 

3 

a> 

CO 

cn 

LO 

l*- 

+-> 

■i-i 

01 

Ol 

at 

0) 

ro 

LO 

'_ 

i- 

S- 

c 

» 

ro 

3 

Q. 

CO 

01T3 

c 

* 

C 

01 

>»  o 

Ol 

o 

r— 

u 

t- 

c 

•1 — 

01 

o 

01 

M 

•^ 

+-> 

3 

5. 

c 

■<-> 

f— 

rd 

C|- 

a. 

•t— 

c 

o 

4-1 

<4- 

ro 

LO 

CO 

■o 

u 

Ol 

»^ 

ro 

c 

■  i— 

f- 

o. 

O) 

CO 

ro 

o, 

E 

cn 

r— 

01 

•» 

ro 

3 

c 

rO 

•  1 — 

CO 

fc. 

01 

■r— 

S- 

c 

+J 

Ol 

^~ 

T3 

3 

01 

U 

o 

o 

C 

+J 

c 

3 

■f— 

t. 

3 

ro 

•  f— 

T3 

T3 

-(-> 

o 

c 

M- 

O 

ro 

01 

o. 

QJ 

c 

C 

Q.  E 

~ 

S_ 

a. 

o 

Ol 

O! 

>t- 

(J 

+-> 

*» 

E 

C 

o 

^ 

ro 

LO 

CO 

3 
Ol 

-5 

cz 

■•-> 

c 

c 

^ 

3 

o 

c 

01 

ro 

o 

1 — 

•  r— 

ro 

T3 

i — 

S- 

CJ 

-!-> 

r^ 

cz 

Q. 

+-> 

c 

u 

Q. 

o 

Ol 

•r— 

01 

u 

CD 

o. 

o.^: 

c 

•* 

LO 

cn 

c 

3 

f— 

CO 

E  -a 

'r" 

A 

o 

cn 
Ol 

LO 

3 
Ol 

a- 

T3 

•* 

u 

01 

r— 

3 

C 

^~ 

01 

o 

c 

o 

ro 

ro 

T3 

S- 

•  r— 

i- 

ai 

C 

3 

O- 

r— 

•*-> 

c 

* 

•  r- 

S- 

Ol 

Ol 

•r— 

-4-> 

E 

O 

co 

Q. 

a. 

Ol 

LO 

(. 

ro 

LO 

T~ 

-r— 

Ol 

01 

LO 

Ol 

Ol 

Q. 

01 

a. 

-U 

4-> 

ro 

^ 

cz 

T3 

-o 

3 

ii- 

Ol 

• 

O) 

-C 

CO 

r— 

•  i— 

S- 

o 

c 

>> 

C 

u 

E 

Ol 

3 

u 

•  1— 

•  r- 

3 

S- 

a. 

O" 

rz 

Q. 

J3 

■o 

LO 

ro 

•f— 

•  f— 

C|_ 

o 

•  f— 

E 

rO 

ci_ 

Q. 

1 — 

O 

■  -— 

a. 

01 

O 

E 

+J 

LO 

r— 

3 

J^ 

E 

<«- 

c 

<_i 

>i 

LO 

01 

C 

3 

o 

o 

01 

j- 

ro 

*■ 

r— 

03 

Ol 

•r— 

CL 

01 

>> 

o 

+-> 

r— 

Ol 

LO 

cn 

c 

•* 

i. 

J- 

o 

c 

LO 

rz 

•  ^> 

C 

Ol 

+-) 

m 

S- 

•  r— 

•  r— 

■r— 

c- 

O 

c 

Ol 

CO 

■»-> 

4-> 

E 

o> 

•  ^ 

•r- 

Q. 

01 

Ol 

LO 

LO 

-a 

as 

■(-) 

l|- 

■f— 

a. 

0) 

CO 

c 

c 

IO 

01 

T3 

+J 

4-> 

Ol 

ro 

ro 

E 

(_) 

S- 

•r— 

•  r— 

T3 

•  r— 

S_ 

3 

•  r— 

3 

i — 

•  r— 

u 

+-> 

+J 

M 

01 

S- 

ro 

O- 

■r 

3 

•f— 

•  r— 

cn 

r— 

JD 

•  »— 

<_> 

a 

+-> 

r— 

T3 

c 

o 

ro 

>*- 

E 

i — 

n3 

•r- 

IO 

<r~ 

C 

tp— 

k 

1*- 

O 

Ol 

i+- 

_l 

4-> 

u 

ro 

4J 

+■> 

*■> 

05 

LO 

ro 

cn 

a> 

*> 

LO 

LO 

C 

01 

<*- 

o 

CI- 

M 

0/ 

a. 

C 

4-» 

> 

cn 

o 

E- 

on-> 

a> 

•^ 

LO 

+-> 

ro 

T3 

TS 

rz 

•r— 

E 

i- 

0) 

CT 

> 

Ol 

•t— 

« 

co 

LO 

■  r— 

o- 

o 

r— 

C 

J= 

•(-> 

a. 

1/1 

01 

( — 

c: 

Q. 

•  r— 

ro 

E 

c 

r4 

-o 

•^> 

LO 

n 

*-> 

Ol 

r— 

3 

o 

co 

>V 

Q. 

c 

cn 

CO 

c 

Ol 

O. 

•  1— 

CO 

*• 

-!-> 

-r— 

ro 

S- 

Ol 

•  r— 

a; 

4-1 

LO 

s_ 

Q_ 

S_ 

OJ 

(— 

S- 

#• 

ra 

r S 

i — 

Ol 

+-> 

U 

3 

T3 

c 

u 

(— t 

ro 

o. 

C 

3 

Ol 

13 

rz 

o 

-f— 

CO 

•r— 

o 

o 

01T3 

{- 

ro 

•  r- 

<*- 

z 

t- 

s- 

•  (— 

C 

O 

3 

■o 

LO 

•  r— 

<r 

Ol 

Q. 

4-> 

•  e— 

C- 

1/) 

01 

CO 

LO 

1 — 

*w* 

+-> 

ro 

a. 

Q. 

cn 

CO 

Ol 

Ol 

ro 

ro 

Ol 

+i 

•  r— 

Ol 

3 

c 

i- 

3 

Ol 

E 

^ 

S- 

Q. 

C 

S- 

•  f— 

a. 

cr 

+J 

4-> 

o 

Ol 

a. 

01 

^~ 

E 

3 

s- 

o. 

S. 

Ol 

</! 

j3 

Ol 

O 

cn 

-(-> 

o 

c 

LO 

o 

s 

+-> 

s_ 

Q. 

u 

i — 

•  r- 

L)_ 

■  r- 

c 

ll- 

+-I 

C 

o 

o 

•f— 

-, — 

4-> 

-C 

ro 

aj 

^> 

<•- 

+J 

Q. 

c 

ro 

LO 

LO 

4-> 

i. 

lO 

.a 

o 

*^- 

4-1 

c 

+J 

■^ 

r- 

■!-> 

O- 

Ol 

LO 

O! 

0) 

1 — 1 

c 

5 

c 

to 

u 

01 

C 

T3 

-a 

Ol 

E 

01 

+-> 

Ol 

•r- 

!_ 

•  r- 

Ol 

LO 

E 

05 

3 

E 

CJ 

rz 

■•-> 

3 

■a 

l/) 

o 

T3 

01 

(Z 

01 

Ol 

3 

r— 

u 

T3 

T— 

3 

cn 

S- 

i- 

•  i— 

i — 

i- 

T3 

> 

ro 

Ol 

Ol 

. — 

ro 

•  ^ 

Q- 

o 

•r- 

O 

f— 

C 

U 

3 

01<£ 

T3 

3 

«^- 

i- 

3 

i- 

Ol 

Q_ 

o 

c 

C 

CT 

Q. 

*■> 

CT 

Q. 

u 

s- 

s- 

•r- 

10 

01 

Ol 

Ol 

Ol 

13 

o. 

o 

a. 

■p 

£, 

r— 

a. 

i- 

E 

t- 

Ol 

<*- 

■^ 

1/1 

CO 

r^ 

3 

T3 

S- 

a.  E 

E 

ro 

T3 

E 

01 

■o 

c: 

o 

T3 

Ol 

r— 

3 

•  ^ 

3 

i — 

c 

01 

<4- 

i. 

t- 

4-1 

ro 

E 

LO 

3 

E 

o 

ro 

E 

ro 

o 

cn 

C 

t- 

O" 

(. 

E 

LO 

T3 

>> 

o 

c 

01 

•  r— 

C 

+-> 

>> 

o 

c 

c 

Ol 

cn 

•r— 

•  ^ 

> 

_J 

•  i — 

01 

r>. 

(J 

o 

ro 

c 

+j 

E 

O 

E 

Q- 

Oi 

01 

•  t— 

■!-> 

•^ 

C 

ro 

r_) 

> 

an 

*-> 

CO 

13 

a 

z 

Ul 

«d- 

LO 

■o 

f— 

ro 

^ 

r— 

Ol 

01 

^ 

T3 

01 

4-> 

c 

JD 

r-J 

jQ 

3 

Ol 

o 

c 

«1- 

2 

3 

ro 

•r— 

LO 

co 

•i — 

CTT3 

r-t 

Ol 

O 

_Q 

■a 

i_> 

s- 

E 

CO 

i. 

t— 

rH 

E 

i— 1 

LO 

c 

•1— 

u 

Ol 

U 

c 

rH 

E 

i— 1 

s_ 

i- 

<v 

i. 

LO 

4-> 

f— ) 

CO 

Ol 

o 

Ol 

+-> 

cn 

01 

01 

LO 

cn 

Ol 

■a 

c 

►—( 

(J 

, — , 

> 

cn 

0> 

E 

s. 

>> 

z 

i- 

c 

*-> 

a. 

01 

Q- 

O 

—i 

<t 

a. 

LO 

< 

a. 

rrj 

o 

<: 

cc 

<£ 

t_) 

•a 

3-35 


1 — 

E 

oj 

.,_ 

o 

3 

r— 

-!-> 

s- 

01 

.a 

rO 

■>-> 

1 — 

r0 

01 

o 

E 

r— 

a. 

s- 

E 

ro 

■>-> 

rO 

+-> 

*> 

01 

r— 

in 

E 

Q. 

K- 

c 

3 

•  r— 

a> 

- 

>*- 

r— 

E 

o 

"a 

o 

3 

c 

i- 

ai 

CT 

in 

■!-> 

i — 

C 

o> 

o 

•r— 

CT 

a. 

i- 

in 

rz 

*-> 

>/i 

•f— 

rz 

01 

01 

s- 

•r— 

Q. 

u 

o 

5 

01 

C 

s- 

u 

•  »— 

Q. 

+-> 

•  r— 

c 

> 

oj 

TO 

ai 

S- 

u 

c 

E 

0) 

•»— 

(0 

a. 

in 

> 

•r— 

s- 

•• 

3 

s- 

0) 

Ol 

CT 

o 

in 

c 

OJ 

>»- 

•  r- 

J- 

1 — 

c 

TO 

o 

to 

o 

01 

>*- 

c 

•  ^ 

TO 

ro 

+-> 

c 

-a 

JZ 

CO 

ai 

0) 

o 

■•-> 

T3 

- 

•  f— 

c 

C 

oi 

c 

■r— 

ai 

o> 

3 

+-> 

ro 

E 

ai 

c 

i- 

E 

a. 

•f— 

o 

o 

■r- 

+-> 

u 

Q. 

in 

in 

a> 

TO 

ai 

> 

01 

c 

tz 

< — 

JZ 

fO 

o 
r_J 


■»-> 

c 
ai 


3 


■o 
a> 
>> 
o 


3 
CT 


TO 

T5 

3 

C 

C 

J3 

-t-> 

r0 

ro 

E 

o 

c 

OI 

■" 

*■ 

<_> 

E 

>> 

>1 

a. 

T— 

r- 

oa 

•r— 

JO 

J3 

3 

E 

E 

a> 

CT 

o> 

0) 

i — 

01 

m 

in 

X) 

in 

in 

ro 

t- 

ro 

ro 

E 
E 

O 

ro 

c 

c 

c 

r— 

o 

o 

o 

LL. 

■>-> 

•r— 

ro 

-t-> 

+J 

t- 

<0 

ro 

o 

0) 

u 

U 

CO 

Q. 

O 

s- 

t- 

/^S 

n 

-Q 

<t 

T3 

r0 

in 

(0 

a. 

C 

4- 

ai 

> 

t- 

ro 

Nw/ 

c: 

C 

ro 

c 

CT     - 

CT 

> 

CT 

C 

•  f— 

rjj 

•I— 

•  ^ 

o 

l/) 

a 

l/> 

in 

a> 

in 

in 

•  (— 

OI 

ai 

ai 

c 

OI 

OI 

+J 

■a 

a. 

to 

c 

•*— 

T3 

rz 

ro 

<*- 

OJ 

- 

i — 

ai 

- 

r— 

<_> 

o 

c 

t — 

a> 

Q. 

OI 

O 

r- 

ro 

O- 

•r— 

ro 

Q- 

i/> 

in 

_J 

•r— 

•  r— 

a. 

•r— 

•  r— 

in 

■a 

(. 

a. 

t- 

a. 

< 

i- 

(. 

Oi 

(. 

Ol 

ro 

O 

+-> 

in 

o 

■»-> 

</> 

c 

13      • 

n- 

(0 

ro 

H- 

ro 

ro 

o 

C    l/> 

E 

CT 

E 

CT 

•  r— 

ro  T3 

C 

c 

■»-> 

*J  -^ 

o 

in 

r— 

O 

in 

^~ 

u 

in    3 

■— 

(- 

ro 

*»— 

k 

ro 

OI 

CT 

■4-1 

Ol 

l- 

4-> 

OI 

s- 

+J 

E  ■!- 

03 

> 

3! 

ro 

> 

3 

o 

3     r— 

u 

o 

-4-> 

u 

o 

4-> 

(. 

E 

r— 

u 

ro 

*r— 

u 

ro 

a. 

•  ^    OI 

•*- 

rz 

M- 

c 

C   i— 

t— 

c 

•t— 

c 

OI 

■I-   JZ1 

u 

o 

TO 

u 

o 

XJ 

s_ 

E  ■!- 

0J 

•  f— 

c 

OI 

•  f— 

c 

•  r- 

+J 

Q. 

-!-> 

ro 

Q. 

+-> 

ro 

U. 

in   in 

l/) 

ro 

1/1 

ro 

01    3 

u 

~ 

u 

* 

^~ 

J3   J3 

•  r- 

■t-> 

•^ 

+-> 

ro 

•i-    E 

_J 

lt- 

u 

a 

•«- 

u 

c 

S-    o 

Lfl 

•  f— 

3 

<x> 

•  1— 

3 

o 

u  o 

o 

TO 

u 

T3 

«^- 

I/) 

o> 

O 

»— i 

OI 

O 

4-> 

01  "O 

li 

a. 

S- 

a. 

Q. 

U 

ro 

s.   c 

<r 

i/i 

a. 

<t 

1/5 

a. 

Z 

Q.    ro 

s- 

Ol 
3 
o 
a. 


0J 

•f— 

X3 

+J 

O 

u 

u 

3 

i_ 

1 — 

-(-> 

ro 

in 

u 

c 

■  f— 

o 

s- 

<J 

+-> 

u 

T3 

OJ 

c 

1— 

ro 

LU 

c 

CT 

o 

•  r— 

r~- 

in 

OI 

^^ 

T3 

-a 

U) 

s_ 

c 

TO 

o 

TJ 

•r— 

c 

*-> 

TO 

no 

-1-1 

U 

in 

o 

E 

3 

in 

E 

3 

•r— 

O 

C 

"O 

•  ^- 

s_ 

E 

ro 

N 

in 

ro 

OJ 

C 

n 

I 

•^ 

e 

(. 

o 

u 

c 

T3 
OI 


-  ro 
>*-    >, 

O  ^-   T3 

in    E    TO 

ai  oi 
i— I    in    E 


OJ 

in 

■o 

3 

a 

o 

u 

T3 

t- 

in 

ro 

■r- 

i-g 

ro 

-a 
r= 


r>j 

0 

4-> 

CPI 

•  r— 

QJ 

rH 

<0 

CL 

1/1 

u 

C- 

■•-> 

■  -— 

O 

S- 

i- 

*N. 

ro 

-C 

-a 

C^ 

ro 

c 

H- 

TO 

>1 

- 

in 

4-> 

c 

01 

CL 

OI 

in 

l«- 

■r- 

ro 

ra 

in 

OI 

lO 

OJ 

Tj 

in 

01 

3 

c 

•■ 

O 

•  f— 

in 

TJ 

1 — 

i — 

S- 

01 

ro 

ro 

CI 

•^ 

M 

•r- 

s_ 

ro 

Q_ 

01 

-C 

CD 

s- 

S- 

U 

o 

o 

•  i— 

n- 

*-> 

M- 

in 

Kj- 

in 

O 

4-> 

£- 

c 

o 

OJ 

OJ 

-C 

E 

CT 

+J 

OJ 

C 

i. 

•  r— 

<t- 

•  r— 

-i-> 

o 

3 

S- 

CT 

o 

c 

Oj 

Q. 

N    E   +-> 

(=    c  in 

ro  -^  Oi 

CT  E  C 

S-  -^ 

O    OJ  i— 

jz:   oj 
+J  +J    Q. 

c:  -r- 
n  o  a 
^   c 

ro  -r-   4- 
Q.^    O 
C  +J 

O  -   3    0J 

•i-        COO 
+-> 
rO 


ro 


■I-  TO 

*J  C 

ro  ro    Oi 

+->  +-> 

t  -  C 

O  >,-.- 
O-r—    ro 

in  oi    E 

c  > 

ro  ■•-  T3 
S-   ^    (Z 

t—  U  ro 
01 

l(_     Q.      - 

O  in  CT 
0J    c 

+J     S-  -r- 


OJ 


in 


CT  Ol 
+J    C   +J 
S-  -f- 
ro    O.     * 
D--^    C 

ai  ao 

Q  -^ 

i—  ■(-> 

•  i-  U 

O  0) 
Q. 

3    T3  U) 

C  C 

0J    ro  -r- 

n 

♦j  in     > 

ro    C 
S-    CT  O 

O  •!- 


uo 


c 

c 

*,— 

u 

o 

*J 

a> 

•r- 

o 

l/l 

> 

-^J 

3 

-^1 

o 

ro 

1- 

u 

en 

. — 

->-> 

3 

3 

in 

-a 

a> 

CT 

C 

o 

J3 

OJ 

O 

i- 

— 

(. 

LJ 

Cl 

c 

CT 
in  m- 

■  r-    in 

o> 

4->    T3 
3 
J3     0) 

'  ro 
>>  3 
*J  CT 
•f-  J3 
S_    *-> 

o  s- 

x:    ro 


■!-> 

c   u 

■i-    o 


ro    3 

re  to 

OJ 


-(->  OJ 
U  J3 
3  ■<- 

i-  i- 
■»->  u 

OJ 
*->    S- 

c:  o. 
ro 

(Z  ro 

oj  r*. 

S-  c 
3  O 
D.-/- 
Q-j-> 
ro  u 
OJ 
TO    OO 

c 
ro 

^^       CT  ro 

m      c:  i— 

fl)  T- 

U      TJM- 

•^  r—       O 

4-         •!- 

it-         3     OJ 
O       ^3    U 

fc. 

CT     4-     O 


r—        O    > 


3  O 

S-  TO 

+J 

in  si 

c  u 

O  ■!- 

u  -r= 

TO 

c  in 

ro  c 

o 


O       in  3 

C_>        OJ  CT 

TO  OJ 

I—  s- 


in  CT 

i—  c 

ro  -i- 

•i-  TO 

U  I— 

OJ  T- 

4->  3 

ro  JO 


I— 1     t- 

w       O 


ro  C 

TO  '1- 

ro  TO 

+->  OJ 

in  *-> 
<0 

E  S_ 

3  O 

E  Q. 

•i-  S- 

c  o 

•i-  O 

E  C 


TO 
OI 


c 

CT 


OJ 
TO 


+-> 

S- 
ro 


TO 

ro 

o 


TO 

c 

ro 


4-> 

o 


TO 
OJ 


ro 

+J 

OI 

TO 


ai 

TO 


TO  OI 
C  TO 
ro       O 


CD 

oi  ro 


c   tz 

O    OI 

■1-    TO 
•♦->  ■<- 

u 

O"    >, 

U~l   I— 


M- 

3 

O 

m 

OJ 

c 

»— 

o 

J3 

u- 

ro 

+J 

, — 

o 

OJ 

c 

Ol 

JZ 

rH 

o 

ro 

H-| 

*J 

>, 

■4-1 

3 

i. 

00 

4-» 

c 

o 

f^ 

in 

i- 

S- 

ro 

>t- 

ro 

-* 

ro 

■  r- 

U 

i- 

r— 

> 

■f— 

in 

OJ 

i — i 

•  r- 

L. 

*-> 

C 

OO 

E 

0) 

OJ 

OJ 

o> 

z 

t- 

E 

IT) 

CT 

<c 

1/) 

ro 

<C 

+-> 

o 

<J 

ro 

c 

t- 

o 

Q. 

•  r- 

+-> 

TO 

u 

OJ 

OJ 

TO 

s- 

c. 

UJ 

Ol 

E 

TO 

E 

c 

o 

ro 

<J 

Ol 

~ 

i- 

c 

o 

TO 

•  r- 

c 

+-> 

ro 

ro 

u 

in 

c 

i- 

o 

JO 

<f-  Ol         ■*->  JO 


OJ 

a. 


u 

Ol 
Q. 


OJ 
TO 

O 
O 


U 


Q. 
Oi 


C 

o< 

Ol 
J3 


ro 
TO 


<yi 


>1 

JO 


TO 

Ol 

+J 

ro 

S- 

o 

Q- 

c 

in 

o 

S_ 

o 

ro 

in 

c 

a' 

+-> 

■1- 

>i 

o 

>> 

>^ 

CO 

f— 

c: 

■»-> 

ro 

o 

c 

E 

en 

o> 

*t 

3 

i- 

< 

O" 

O 

Ol 

<4- 

S- 

S- 

o 

4- 

C 

o 

ID 

o> 

■<— 

CM 

s- 

in 

ro 

ro 

in 

<C 

OJ 

TO 

H- 

s: 

c 

o 

>— 

ro 

t- 

U1 

Q- 

<C 

in 

( — 

cn 

CT 

ro 

c 

C 

> 

•  f— 

•  r— 

t- 

E. 

l/l 

01 

Oi 

3 

+-> 

ai 

c 

c 

in         -i-  -i— 


■  f-  ro    Oi 


3    01 

ctjz: 
oj  -t-> 

TO 

+->  c 
ro    ro 

TO  >, 
01    t- 

4->  4-> 
ro    in 

TO  3 
Q.T0 
3    C 

O) 

i-   r— 

ro    0) 

ai 

i/i  +j 

c   m 


in  •«-> 

ai  c 

in  •<- 

oj  >«- 

JZ  01 

I—  to 


3-36 


REVISED  TABLE  2-9 

MAINLINE  BLOCK  AND  CHECK  VALVES 
NORTHERN  ALTERNATIVE 


Location 


Approx. 
Mile  Post 


Remote-Control 
Block  Valve 


Manual     Check 
Block  Valve   Valve 


McCamey  Station  #1 

Pump  Station  #2 
South  Concho  River 

Colorado  River 
Pump  Station  #3 


Pump  Station  #4 
Leon  River 


Pump  Station  #5 
Little  River 

Middle  Yegua  Creek 

Pump  Station  #6 


Brazos  River 
Clear  Creek 
Webster  Station 
Texas  City  Lateral 
Texas  City  Station 

Total 

GRAND  TOTAL 


0 
25 
49 

75 

102 
129 

158 

166 
190 
211 
231 

248 

274 
292 
315 

340 

345 
354 

382 
402 

423 
442 
456 
474 

480 

507 

509 

0  (Texas  City) 

33  (Texas  City) 


1 
1 
1 
1 
10 


19 


13 
42 
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REVISED  TABLE  2-12 

COMPARISON  OF  SIGNIFICANT  IMPACTS1,  CONCERNS,  AND  HAZARDS  FOR 
THE  PROPOSED  ALL  AMERICAN  PIPELINE  AND  ALTERNATIVES 


Proposed     Northern        Southern 
Code2  Route      Alternative     Alternative 

General 

C  Linear  miles  (acres)  of  land       486  (5,887)    546  (6,615)     538  (6,518) 

System  Safety 

C  Expected  number  of  spills  in         7.8  8.8  8.6 

40  years  (0.041)3 

C  Average  spill  volume  3,350  barrels  3,350  barrels   3,350  barrels 

(2,400  barrels)3 
S  ROW  crosses  areas  sensitive 

to  an  oil  spill  Yes  Yes  Yes 

Groundwater 

S  Number  of  sensitive  aquifers 

potentially  affected  7  6  5 

S  Miles  of  sensitive  aquifers 

potentially  affected  404  332  418 

C  Number  of  municipal  groundwater 

supplies  within  2  miles  of  route      9  7  10 

Surface  Water 

C  Number  of  perennial 

stream  crossings  11  8  15 

C  Number  of  intermittent 

stream  crossings  82  108  100 

C  Number  of  downstream 

reservoirs  2  7  4 

S  Number  of  rivers  with  municipal 

water  supplies  crossed  3  9  9 

Geology 

H  Number  of  active  surface  faulting/ 

subsidence  areas  crossed  111 

S  Number  of  active  or  proposed 

mining  operations  crossed  0  2  0 

H  Number  of  potentially  unstable 

slope  areas  crossed4  15  9 

S  Number  of  unique  geologic  areas  10  0 

H  Number  of  karst  areas  10  2 

C  Miles  of  slopes  >15  percent  17           13  30 

Soils 

C  Miles  of  sensitive  soil 

units  crossed5  477  496  472 
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REVISED  TABLE  2-12  (CONTINUED) 


Proposed      Northern        Southern 
Code2  Route       Alternative      Alternative 

Aquatic  Biology 

S  Number  of  streams  crossed  with 

important  fish  populations  10  16  20 

S  Number  of  streams  that  interact 
with  the  Edwards  Aquifer  that 
contain  important  fish  populations     2  0  6 

S  Number  of  downstream  reservoirs 

with  important  fish  populations       2  6  4 

S  Number  of  coastal  areas 

potentially  affected  3  2  4 

S  Number  of  federal  listed  fish 

species  potentially  affected         2  0  0 

S  Number  of  federal  candidate 
and  state  listed  fish  species 
potentially  affected  0  0  6 

C  Number  of  federal  candidate 
but  not  state  listed  fish 
species  potentially  affected  5  3  2 

C  Number  of  federal  candidate 

invertebrate  species  potentially 

affected  6  10 

Terrestrial  Biology 

S  Miles  (acres)  of  riparian 

vegetation  disturbed  11.4  (138)     10.0  (121)      21.5  (260) 

S  Number  of  federal  listed  or 
proposed  animal  species 
potentially  affected  2  4  2 

S  Number  of  federal  candidate  and 
state  endangered  or  threatened 
animal  species  potentially  affected    6  5  11 

C  Number  of  federal  candidate  but  not 
state  listed  species  potentially 
affected  5  4  5 

Federal  Candidate  10  0  0 

Federal  Candidate  2  3  2  3 

Federal  Candidate  3  2  2  2 

S  Number  of  federal  candidate  and 
state  sensitive  plant  species/ 
communities  potentially  affected       6  8  5 

S  Number  of  counties  crossed  with 

oak  wilt  disease  potential  9  12  8 

Cultural  Resources 

S  Number  of  known  sites 

within  the  ROW6'7  99  6  35 

S  Number  of  known  sites  within 
the  1-mile  pipeline  corridor, 
but  exterior  to  the  ROW6'7  26  36  28 

C  Potential  impacts  to  unrecorded 
cultural  resource  sites  within 
the  ROW7  Yes  Yes  Yes 
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Proposed     Northern        Southern 
Code2  Route      Alternative     Alternative 

Paleontological  Resources 

S  Crosses  high  and  medium  sensitivity 
units  potentially  containing 
significant  fossils  Yes  Yes  Yes 

S  Numbers  of  known  paleontological 

localities  along  the  route6  2  0  2 

Air  Qua! ity 

No  significant  impacts  have  been  identified  for  the  Proposed  Route  and  the 
alternatives. 

Land  Use  and  Recreation 

C  Miles  (acres)  of  cropland 

crossed  78  (949)     146  (1,763)     116  (1,407) 

S  Number  of  recreational  resources 
potentially  affected  from  an 
oil  spill: 

Reservoirs  2  6  4 

Rivers  and  streams  13  16  19 

Bays  and  beach  areas  5  5  5 

State  parks  2  11 

National  Wildlife  Refuges  5  _5  _4 

Private  Resorts  _2 

Total  29  33  33 

Socioeconomics 

S  Increase  in  county  tax 

base  >10  percent  (county)  No8  10.0  12.3 

(Mills)       (Kinney) 

Transportation 

No  significant  impacts  have  been  identified  for  the  proposed  and  alternative  routes. 

Visual  Resources 

S  Significant  visual  change  at 

pump/heater  stations  No  No  No 

S  Number  of  sites  with  visual 

impacts  from  construction  10  0 

Noise 

S  Estimated  number  of  residences 
subject  to  noise  levels  from 
construction  >65  dBA  500  750  1,300 

S  High  noise  levels  (>65  dBA) 

from  operation  near  residences      Yes  Yes  Yes 

'Impact  values  include  the  implementation  of  the  mitigation  measures 
presented  in  Chapter  4. 

2C  =  Area  of  concern  (as  identified  during  scoping)  with  no  significant  impact. 
H  =  Potential  geologic  or  hydrologic  hazard  to  the  pipeline. 
S  =  Significant  impact  from  pipeline  construction  or  operation;  details  can  be 
found  in  Chapter  4. 

3Values  for  Edwards  Aquifer  recharge  zone. 

4Majority  of  these  areas  are  at  river  crossings. 

Sensitive  soils  do  not  represent  significant  impacts  but  could  potentially 
be  subject  to  erosion  and  revegetation  problems. 
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differences  in  the  number  of  known  sites  also  reflect  differences  in  the  number 
and  intensity  of  surveys  that  have  been  conducted  and  in  the  site  recordation 
methods  that  were  used.   The  Class  III  cultural  resources  inventory  and  the 
paleontology  survey  are  expected  to  identify  additional  sites. 

7Insuff icient  information  exists  to  assess  the  National  Register  elegibility  of 
all  known  sites  within  the  pipeline  corridor  and  ROW.   The  cultural  resources 
compliance  plan  will  minimize  significant  impacts  to  sites  determined  to  be 
eligible  for  the  National  Register. 

8There  would  be  a  7.5  percent  increase  in  Kimble  County;  this  increase  is  below 
the  significance  criterion  of  10  percent. 
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REVISED  TABLE  3-2 

MUNICIPAL  GROUNDWATER  SUPPLIES1 
PROPOSED  ROUTE 


Municipality         Population2  Source  Aquifer 

Ozona  3,766  Edwards-Trinity  Plateau 

Sonora  3,856  Edwards-Trinity  Plateau 

Kyle  2,093  Edwards  Balcones  Fault  Zone 

Weimar  2,128  Gulf  Coast 

Eagle  Lake  3,921  Gulf  Coast 

East  Bernard  1,735  Gulf  Coast 

Rosenburg  17,833  Gulf  Coast 

Alvin  16,516  Gulf  Coast 

Fredericksburg  8,000  Ellenberger 

lCities  and  towns  with  a  population  of  over  1,000  persons  which  are 
served  by  a  public  water  supply  with  groundwater  as  the  primary  source, 
within  2  miles  of  the  pipeline  route. 

2From  1980  census  or  latest  estimate. 


3-46 


oo 

•z. 

o 

1 — 1 

h- 

oo 

<c 

i 

o 

ro 

o 

_J 

LU 

_l 

CJ3 

□Q 

ZZ. 

<C 

i — i 

h- 

CeL 

Q_ 

£3 

OO 

LU 

<J~> 

Li_ 

I— I 

o 

> 

LU 

>- 

CH 

Cd 

<c 

2: 

s: 

=> 

OO 

CD 
-P 


o 
cc 


ai 


0) 
CL 


-P 

co 
O) 
S_ 
rO 

a> 


-p 

c 

3 

o 

C_) 


c 
i- 
ai 

-C 

-P 
t- 

o 


00 

ro 


CD 
> 

•i-  cd 

-p  > 

<XJ  T- 

re  -P 

5-  <TJ 

cu  re 

-p  s- 

i—  CD 

<C  -P 

c  5 

-C  s- 

-p  cu 

S-  J= 

O  -P 

Z  S- 

o 


> 

■P 

ro 
C 
S_ 

a> 

-p 


OJ 

> 

+-> 
ro 
c 
s- 
cu 
+-> 


<c  <c  <c 


a>  oj  ai 
-p  -p  -p 

13     =3     13 

o   o  o 

a  q:  a: 

■a  -a  -a 
cd   cu   cu 

CO     CO     CO 

o  o  o 
aaa 
o   o   o 

S—     S—     S- 

Cl.  q.  q_ 


ai 

-p 

Z5 
O 
Cd 

T3 

cu 
in 

o 

Q. 

O 
S_ 


O  CL. 

S- 

Q_   <+- 
O 


LO   -Z. 
*$   CNj 


4- 
O 


o   o 


z  oo  z 

m  lom 


OO    LO 
CM  r-1 


CD 
-P 

O 

cc   ai 
> 

-a  ■<- 
cd  -p 

co    ca 

o  c 

CL  i_ 

o  cu 
s-  +-> 

Q_   i — 

<c 

4- 

O     C 

S- 

.  a» 

oo  .re 

4-> 

<3-    =3 

•  o 

CO 

■a 

C     CD 

ro    C 

O 

C\J  i— 

•  <C 


a 
ro 
cn 
ro 
cu 

OS 


c  c  re 

cu  cu  cu 

ai  d  cu 

S-  S-  S- 


s-   s_   o   o   o 


C    QJ  0)    CU     i)  CU     >> 

O    >—  i—    I—    r—  r—      CU 

4->   _Q  -Q   .a   -Q  _Q    C 

-P    E  £    E    E  E    C 

C!   -i-  -I-   -r-    ■!-  T-   >r- 

oo  ^  ^  ^  ^r  ^.  ^. 


-p 

=5 
O 
CU 

-a 
cu 

LO 

o 

Cl 

o 

S- 


LT) 

ro 


CU 

Q. 
I/) 


CJ 


CU 
> 

■r— 
-P 

ro 

re 
5- 

a» 
-p 


cu 

_c 
-P 

i- 
o 


a)   a)   <u 
>   >   > 


cu 

-P    cu 

=3  -P 
O  =5 
CU     O 

ce: 
T3 

CU  X3 
CO  CU 
O      CO 

CL  O 
O     CL 

S-    o 

Q_     S- 

CL 


CU 

3 

o 

ce: 

■a 

cu 

CO 

o 

CL 

o 

5- 
a_ 

4- 

o 


cu  cu 

>  > 

-p  -p 

CO  ro 

re  c 

cu  cu 

p>  -p 

re  re 

1-  1- 

cu  cu 

-C  -d 

-p  -p 

Z3  CS 

o  o 

oo  oo 


■p  -p  -p 

ro  ro    ro 

C  C 

S-  S- 


CD 

> 


£Z    -P 

s-    ro 


o   o 


ld        co         3:  IS 

CD       .  CO  i— I 

c\j  <=j-  c\j  r^  oo  i— i  oo 


cu   cu  cu  c 

-P  +■>  -P  s- 

r-   ^-  r—  cu 

<c  <:  <c  -p 

c    c  c  <x. 

5-    $-  S- 

cu    CU  CU  c 

-c  ^r  x:  s- 

-p  -p  -p  cu 

=3   cs  =3  x: 

O    O  O  -P 

COCO  V)  3 

o 

4-    4_  4_  OO 

o   o  o 


CO    CO    CO 
LT)   UT)   LD   CO 
CD   i— I   CNJ   <3" 


ai 

CQ 


CO    CO  >->  5o 

•r-  .i-  r—  cu   cu 

>    >  co    ro    C    C 

ro    ro  >>  E    C    C 

S-     S-  ro    o  -I-  -r- 

i—  i—  a=  o  ^.  ^ 


cu  cu  cu  cu 

"O  TJ  T3  T3 

ro  ro  ro  ro 

>  >  >  > 


CT) 

^> 

c 

P-- 

•1 — 

LJJ 

!_ 

^~v 

LU 

^-v             CL 

ID 

V ' 

i— 1           CO 

rH 

rH  /-~s 

*H 

O 

CO 

LU   CNJ     CO 

*^\          / — ^ 

^ — S 

^-n                             Q 

aiuj  i— I   s- 

^~N                I— 1                 OO 

S- 

00                            ^-^ 

c: 

v_/  LU     CU 

/^N 

O           SI            rH 

cu 

^          ^ 

•  i — 

LU    -P 

OO 

rH           21           *Z 

J2 

l— 1            ^-^                              CO 

S- 

K)W    L 

^"~N 

oo 

' — >  U_    t — v  ^~>  s^\  ^ 

E 

3:                                cn 

CL 

CD         ro 

CNJ 

LU 

i— i  u_  oo        cn^-' 

=3 

^—^         co                      c 

U-) 

c    CO    c: 

i— 1 

LU 

LL.  ^s  U_     CO   CNI             CO 

Z 

/-~N     O)'— "V              <^>>  ■!— 

•>-   Dia 

^ 

« i 

u_        u_   cn  — i   co    cn 

CU 

CO  CNJ    C   H'-MD     S- 

C 

s-  c  -a 

^. 

- — -  co  ^^  re  _i   cn  c 

, — s 

^ — s 

,- — , 

^ V 

E    c 

cr>3:  >r-  o-^  3:    a. 

o 

CL-p-    ro 

^s 

en 

cn       t-  ^.^  re  •<- 

1—1 

CNJ 

ro 

"vj- 

ro    O 

re  ^>  s_  ^_>  3:  > — -co 

>,C0    1-     CU 

re 

co   c   co   s-        •»—    i- 

.  .   r-i 

i—l 

rH 

T-i 

Z  •<- 

•r-            Q.         *■— ' 

c 

clot 

CO 

•  t— 

cn-i—   cn  cl  co   s-   cl 

CO   _l 

_J 

_l 

1 

-P 

J-     CO   CO     C7)            Ol  -P 

ro 

CO   CO 

c 

en 

i- 

c   s-   re  co   cn  clco 

CJ1—I 

_J 

_J 

_l 

CD  ro 

Cl  cn       c   a)  c  -p 

CJ 

S-           -^ 

ro 

re 

CL 

•t-   clt-         re  co 

re  •w 

s_^ 

v y 

v.^/ 

c  u 

co   re  -^  't-   a  -r-   cu 

cu   o  cu 

E 

•i— 

CO 

S-  CO     S-     (fl  t-           j^ 

•i— 

•1 —    ■!"- 

■r-    CU     S-  t-     S-     S- 

CO 

-P  -P    cu 

01 

S- 

CL          Cl  O    S-    co    S_ 

S-  t— 1 

CNJ 

CNJ 

oo 

5-  C|_ 

C     S-     CU     Q-  S-    Cu  i- 

rD 

S-  -<—    S— 

i — 

Cl 

s_ 

CO    ro  CO    U    CL  ro    ro 

Cl 

O.T- 

o  as-co   clco   cu 

E 

(O    CO 

o 

co 

cu 

U           S-  CO    S-  i— 

co    Cl 

CL 

CL 

Cl 

CO    -P 

co  cr)  c_)         co        1— 

-P 

=3     O 

C_3 

sz 

O    ro    C    ro           O  C_3 

C3 

es 

Zj 

es 

c 

S-                c          c 

CO 

O-QQ     >, 

o 

-p 

-a  -re   o  s:  >—  s: 

ro    O 

o 

o 

o 

OJ 

CU  "O    CU    ro  r—    ro  -P 

•r— 

■a       i— 

T3 

-p 

re 

ro    U  -P           ro          -P 

re    i_ 

s_ 

S- 

S- 

■a 

•i-     O     >      U    r—     CL    S- 

S- 

ro    O  •!- 

CU 

c 

cu 

i —   re   s-   re   e   co   i- 

O  CJ3 

CJ3 

C3 

o 

»— i 

S-    O    O    CU  •<-  -r-    o 

SZ 

<U  t-    ro 

<~- 

•r- 

r3 

ro    ro    ro    ro    O    ro    o 

CU 

*-~^ 

CJ3  CJ3  Q  Q-  21  — 1  Ll_ 

C_J) 

IQiCQ 

U_ 

Q_ 

CTJ 

co  2  m  co  O  —I  u_ 

_J 

>0 

cu 

-p 

re 

•  1 — 

o 

re 

rvi 

•1 — 

s_ 

i- 

O)    cu 

r-    Ci 

4-    CD 

I      ro 

•i-    S- 

CO     QJ 

Ci    ro 

■a  +-> 

err 

S-    ro 

<c  u 

ro  i— 

CO 

3  Q_ 

•i— 

■a 

co 

cu 

re 

Cl 

o 

c> 

U    OJ 

o 

r—   re 

1- 

ro    O 

CJ3 

QQ  r>xj 

5o 

CO  -P 

•P 

■a  i— 

•  i — 

J-     3 

re 

ro    ro 

•  i — 

3   Ll_ 

s- 

■a 

3-47 


CD 

+-> 

3 

CD 

O 

> 

an 

CD 

CD 

•i — 

> 

> 

-*-> 

a> 

•  1 — 

•  1 — 

03 

a 

+-> 

+J 

a 

•  i — 

03 

03 

S- 

i — 

a 

C 

CD 

CD 

CD 

i- 

S- 

+-> 

4-> 

a. 

CD 

CD 

=j 

i — 

■  r— 

+-> 

-t-> 

o 

<C 

Q_ 

1 — 

i — 

en 

<c 

<t 

c 

+-> 

■a 

S- 

CO 

c 

CZ 

CD 

CD 

a; 

s_ 

J- 

LO 

x: 

S- 

CD 

<D 

o 

+-> 

03 

JZ 

.c 

Q. 

3 

CD 

+-> 

+J 

O 

o 

Z 

13 

3 

S- 

OO 

o 

o 

a_ 

E 

u~> 

oo 

M- 

o 

4- 

o 

Ll_ 

4- 

o 

4- 
O 

O 

OO 

to 

-Z- 

CD 

-z. 

Z 

LD 

LT) 
CNJ 

■r— 

co 

i— 1 

s: 

C\J 

C\J 

ro 

O 

o 


CO 

co 


CO 
< 


Q 
LU 
CO 

p — i 
> 
LU 
CC 


>> 
-t-> 

c 

13 
O 

o 


S- 
CD 


CD 

E  C 
03  O 
Z     i- 

-t-> 

en  03 

£=  U 
J-  4- 

CL-r- 

lo  +-> 
c 
CD 

■o 


CD 

c 
o 

t- 

CD     CD 

4-    en 

•r-     S_ 
3     03 

cr  jz 
<   u 


O 

CD 

t- 

s- 

u 

■a 

03 

03 

c 

t — 

X 

X 

03 

03 

ai 

CD 

i — 

> 

CQ 

CG 

CQ 

ZD 

co 


CO 
CO 


L0    ^~S 

O) 

C  CO 
•i-  O) 
t-  CZ 
CL-i- 

oo   s_ 

a. 

o  oo 

c  o 
o  s- 
+j  -a 

C     CD 

C  CZ 
03    03 

lo  oo 


o 

^3- 


cz 

■I — 

5- 

a. 

LO 

CD 
CD 

t- 

C_3 

> 

u 
o 
or 


03 
-O 
03 

oo 

c 
03 
OO 

I 

i- 

a> 

O) 

t- 
cz 

CD 


c 

Q. 

oo 


03 
C_3 

L0 

S- 

ai 

■r— 

■a 
o 


03 
C_3 


+-> 
L0 

Z3 


to 

c 
o 

-p 

03 
U 
O 


■a 

CD 
Q. 
Q. 
03 


o 


I 
ro 


Q. 
03 


aj 

L0 


lD 

en 


CD 

£Z 
Z3 
S- 
QQ 


CD 
U 

O 
oo 


3-48 


LO 


LO 

LU 

c£ 

>■ 

h- 

►— i 

_i 

<c 

co 

<=y 

C£ 

LU 

1— 

LO 

<c 

1 

3 

PO 

z 

LU 

o 

_J 

1 — 1 

QQ 

LO 

<c 

LO 

h- 

1 — 1 

s: 

CD 

s 

LU 

o 

OO 

CD 

q: 


lo 
< 


>- 
or 
<C 


rD 
lo 


c 

r*- 

ro 

LO 

LO 

00 

CNJ 

O 

<3- 

o 

(X) 

rH 

LO 

CNJ 

00 

CO 

LO 

cn 

i-  * 

rH 

CNJ 

T— 1 

rH 

1 

rH 

1 

i 

+->  -*: 

1 

1 

| 

1 

+-> 

1 

>> 

4-> 

03   cz 

+-> 

-•-> 

+-> 

+-> 

c 

4-> 

+-> 

c 

u   03 

c 

C 

c 

C 

cu 

CZ 

•i — 

CU 

i-  cn 

CD 

a> 

cu 

0) 

3 

CD 

r 

13 

■h- 

zj 

=j 

13 

=3 

i — 

=3 

03 

i — 

r-  -a 

I — 

i — 

i — 

i — 

4- 

r^ 

ZJ 

4- 

io  c: 

4- 

4- 

4- 

4- 

4- 

4- 

cr 

4- 

10     03 

4- 

4- 

4- 

4- 

LU 

4- 

LU 

03 

LU 

LU 

LU 

LU 

LU 

_>  ,-> 

+-> 

i — 

03 

E  O 

i — 

J-  O 

03 

O  rH 

u 

4-  \ 

0J 

•r-     S- 

LL 

Col 
(numbe 

"a 

T-f 

a> 

LO   /— > 

. — 

> 

■a  i— 

03 

i — 

•r-  \ 

+-> 

o 

r—  cd 

O 

U1 

O    E 

(— 

w> 

lo  w 

cu 

,<—N 

+J 

( — 

ro 

N^ 

4- 

CD 

1 — 

E 

=5 

N^^ 

L0 

cu 

X3 

*^> 

•l — 

^— 

5- 

"V, 

o 

DJ 

1 — 

E 

C_3 


■a 

03  co 

"O  +-> 

x:  rz  •!- 

Q.  03  £Z 

+->  =3 
LO 


S- 

-t->  >-> 
03  C_3 
S-  O 

cu  w 

Q. 
E 
CD 


-a 

CD  JZ  /— \ 

>  CU   r- 

r—  CD\ 

O  >>  CD 

in  X    E 

L0  O   ( — ' 


CNI 


cn 

LO 


CNJ 


LD 

00 

rH 

LD 

ro 

^ 

rH 

CNJ 

CNJ 

00 

o 

CNJ 


CNJ 


rH 

CNI 

ro 

CD 

<3" 

00 

ro 

00 

O 

lO 

00 

ro 

LD 

CO 

00 

ro 


ld 


id 


LO 

«tf- 

<=f 

^ 

rH 

in 

ro 

"vl- 

CT> 

CNJ 

cn 

CM 

ro 

LD 


00 
CNJ 


LO 
00 


in 


ro 

CU 

LO 

r*> 

r>. 

LO 

ro 

in 

o 

LO 

CNJ 


00 


ro 

-3- 

CNJ 

ro 

CNJ 

O 

cn 

00 

00 

00 

00 

00 

00 

r^ 

CNJ 


O 


r^. 


in 


LO 


CNJ 

rH 


CNJ 


cn 
m 


ro 


cn 

LO 


oo 


cn 


oo 
in 


LO 

cn 


oo 
oo 


o 
cn 


oo 


oo 
oo 


cn 

in 


o 


m 


S- 

s- 

s~\ 

0) 

S~^\ 

J- 

s- >» 

/ -N 

/"^\ 

cu 

/-~"N 

/~"*N 

/ — s 

cn 

> 

LO 

a> 

^~ 

CM 

CNJ 

> 

CM 

rH 

CD 

o 

•1 — 

rH 

> 

rH 

J- 

CD 

O 

•  ( — 

O 

o 

rH 

S- 

ro 

cm 

*3- 

•r— 

«5f 

<D 

<^- 

CNJ 

cc 

ro 

rH 

rH 

cu 

CNJ 

rH 

cc 

H 

> 

rH 

s- 

i-H 

rH 

rH 

^  rH 

> 

o 

•  c— 

cu 

"O 

^^ 

CU 

•  1— 

4-> 

c: 

4-> 

10 

■p 

a: 

+-> 

> 

+J 

S- 

■*-> 

CU 

-P 

<u  +-> 

cn 

C 

f0 

C 

cu 

c 

£= 

•i— 

c 

03 

C 

cu 

C 

S-    c 

cu 

1 — 

a> 

I — 

cu 

o 

CU 

on 

cu 

c 

cu 

5- 

CU 

C_3    CU 

10 

E 

_J 

E 

03 

E 

■o 

E 

E 

S- 

E 

C_) 

E 

E 

E 

— 

C33 

C33 

cz 

CD 

03 

CD 

10 

03 

cu 

O) 

CD 

S-     CD 

03 

1 — 

CU 

.c 

CD 

5- 

CU 

5- 

cu 

o 

CU 

QQ 

CU 

S- 

cu 

CU     CU 

<D 

•1 — 

OO 

4-J 

LO 

O) 

LO 

o 

LO 

N 

L0 

LO 

03 

LO 

+->   LO 

S- 

> 

> — • 

Z3 

^-^ 

■a 

N^^ 

1 — 

N / 

03 

^^ 

c 

s^^ 

cu 

*~**s 

L0  s_*> 

+-> 

CD 

o 

cu 

o 

S- 

03 

1 — 

>> 

LO 

a 

LO 

o_ 

o 

0Q 

LO 

C_) 

o 

3-49 


CD 

13 


O 
C_> 


I 

CO 


CO 


O 

LU 

oo 


o 

CO 

en 

i- 

jz 

> 

c 

JZ 

+J 

4-> 

S-     "1- 

4-> 

4- 

, 

CO    4-> 
4->     CO    4-J 

rH 

O    CO 

03 

03-1-03 

00 

-!-> 

4-     =3 

3     X   -C 

en 

CO    c 

o   cr 

CO    4-> 

i— i 

4->     CO 

C    E 

4->       J- 

03    E    en 

» 

CO    CT 

C     CO 

C     O     £= 

r— 1 

E     CO 
CnoO 

CO    4-> 

E     03 

O    S-  «r- 

•r-    4-    4-> 

J- 

CO 

4->      2 

4->               03 

<U 

CO 

03 

Q.    CO     U 

J3 

CO     CO 

CO    4->    •>- 

o 

i—  "D 

J-  .— 

u  u  -o 

+-> 

i—     CO 

4->    J2 

X     03     C 

u 

<C    4-> 

03 

CO     Q.--- 

o 

•i— 

r—    U 

E 

< ' 

E 

03  >r- 

en  -i— 

. 

.     '1 

d   i — 

£=          T3 

o 

co 

>»•- 

O     Q. 

•  ^    CO    CO 

uo 

S- 

4-> 

•r-     CL  4->     CO    -t-J 

• 

03 

•1-    4-> 

4->     03 

CO     S-  -r- 

o 

CO 

. —    cz 

C 

•r-      CO     E 

>i 

03    CO 

CO    4-> 

X    >    i- 

>, 

=3   3 

>    CO 

CO  T3  i— 

JZl 

1- 

CTi— 

C     CO 

03 

ZS 

4- 

O    E 

4->              4-> 

CO 

O 

1-  4- 

u 

u  r—   cr 

u 

4- 

CO    CO 

o 

CO     03    CO 

c 

4-> 

4-> 

4->    -i-      13 

03 

i- 

03    S- 

O    4->    ^~ 

4-> 

CO 

2   o 

CO    4-> 

S-     C   4- 

u 

> 

ZJ     C 

Q.   CO  4- 

Z5 

O 

4->  ID 

S-     CO 

4->     CO 

■a 

co    CO 

4->      E 

O     O 

sz 

■a 

CO    4-> 

CD  4->     CLT3 

o 

CZ> 

a) 

JZl  "i- 

CO     CO 

CO 

u 

00 

4-> 

E 

•i—     CO 

-a  .c  •<- 

<T> 

u 

CO  ■!- 

CO    4->   4- 

u 

.—1 

ai 

JZ  1— 

en  co 

s_   •!-   •!- 

•r— 

r — 

4-> 

C    JZ 

•r-      2      CO 

4- 

~ 

r— 

>> 

■r-    4-> 

Z!             CO 

■I — 

C 

o 

CO    4-> 

3 

CD   S-     03 

U 

o 

u 

1 *l 

o   s- 

CO  -i-   i— 

CO 

•  1 — 

03    r— 

<—   o 

s-   o  u     . 

a. 

+-> 

CO 

ZJ    03 

i—   4- 

>              4-> 

CO 

•  ( — 

O) 

cr  i3 

o 

CO     S-     CO     c 

T3 

1 — 

CO     CX4-   JZ 

•i-     CO     S-     CO 

CD 

UJ 

Q- 

en 

CO     03     E 

c 

E 

1— 1  i- 

CO     ZJ 

CO     CO             CD 

.( — 

JZ 

03 

i— I     CO 

JZ    o 

CO     S-     CO     CO 

>> 

4-> 

CO 

OO    -P 

4->      C 

U            4->     CO 

00 

03 

CO 

s-   >^  c 

"q. 

CO 

-a  3 

4- 

zi  -—   aj   en 

•1 — 

• 

r— 

c 

O    4~> 

O     CL   E     C 

4-> 

>> 

a. 

03    S- 

c 

CO     CL  CD-i— 

i — 

S- 

•i — 

co 

CO     CO 

Z3     CO     > 

zs 

o 

+-> 

>>-c 

c   en  4->   co   co  •(- 

E 

4-> 

t— 

4->    4-> 

o   cz 

C                     CO 

c 

zj 

•1—  "1— 

•r— 

•i-   s-  s-   u 

>> 

CO 

E 

i—     CO 

4-       S- 

O     CO    CO     CO 

JD 

> 

03 

•r-    +-> 

a.  +->  jz   j- 

cz 

E 

ZJ     CO 

CO 

03    4-> 

-a 

(-H 

o 

cr  03 

TD 

s-   2   o   co 

CO 

s_ 

CO    4-> 

O                  JZ 

4-> 

>■> 

4- 

s-  -a 

4->      O 

4-     U   i—    4-> 

03 

+J 

CO     CO 

■r-    cz 

•(—  1 — 

E 

•r— 

co 

4->    "1- 

E 

+J    4->    <C    4-> 

•  r- 

1 — 

OJ 

03   4- 

•r-      CO 

C    CO           u 

4-> 

03 

Z5 

3   -r- 

1 —   •( — 

CO     CO            CO 

CO 

3 

1 — 

co 

E    E      •  4-> 

CO 

cy 

03 

4->     CO 

>>4-> 

4->      O      CO      O 

> 

CO    03 

4->      C 

03   T3     OJ     S- 

CO 

S- 

S-  r- 

•r-      CO 

co         en  CL 

5- 

cu 

ai 

o  u 

i—    E 

S-     03     5- 

co 

4-> 

CD 

3 

03     CD  4->             03   ■ — 

2 

m 

03 

"O 

3     CO 

CO   JZ   i— 

3 

S- 

CO    c 

cr  co 

CO    •!-      U    -r- 

r~N 

cu 

JZ     03 

+J               CO      2 

oo 

CO 

> 

lO 

4-> 

5-     CO 

CO    4->    -i— 

Q 

03 

03 

oo 

"a 

co  jz 

03     SZ    "O    4-> 

1— 

X 

en 

co    CO 

4->    4-> 

2    co         c 

• • 

CD 

CO 

1— 1 

r—    J^ 

03 

E    CO    CO 

1— 

co 

03     C 

3   o 

■a   CD4->   E 

en 

CO 

4-> 

»• 

=3     03 

4-> 

CO     CO     CO    4-> 

i 

T3 

4- 

03 

o 

cr  s_ 

CO 

U     CO    03     03 

ro 

•  ( — 

O 

s- 

m 

CO 

03    co 

c         2    co 

(— 

4-> 

c 

CO 

03     CO             S- 

CO 

O 

CD 

CO 

s- 

i— 1    CO 

■a   en 

>   JZ   TD    4-> 

( — 

oo 

4-> 

Zl 

ai 

CO 

CO     5- 

"a  4->  co 

JD 

03 

r> 

4-   JCt 

i-    03 

03             4->    ■— 

03 

-a 

4-> 

i — 

E 

O 

4-   JZ 

S-     03     03 

1— 

CO 

c/3 

•r— 

CO 

CO 

i-     U 

■  -    O     CL    CZ 

> 

4-> 

CD  > 

CO     CO 

CO        •■—    o 

J- 

i — 

a> 

ai 

Q. 

£Z    03 

CO     'I— 

"O      •-    U    -r- 

o 

o 

jz 

i — 

CO 

•r-   JZ 

03   X3 

S-      >»-r-    4-> 

4- 

CO 

I— 

J3 

S) 

^ 

ffl-P+J    c 

CO 

03 

C     CO 

U     CO 

T3  •«-     CZ     CO 

co 

•  ( — 

(— 

03    4-> 

4-> 

C   r—     03     > 

CO 

Q 

5-     03 

CO     CO 

03     03            C 

4-> 

co 

4-> 

S-     03 

4->    ZJ    J-     O 

o 

t— 

u 

.  . 

<C    co 

03     3 

CO     CD   O    U 

cz 

03 

S- 

a> 

4-> 

4-> 

ZJ 

4-> 

o 

O 

o 

O 

o 

1— 

oo 

z 

* 

Li_ 

f-H 

3-50 


00 

o 

1—1 

t— 

LO 

1— 1 

on 

LU 

1— 

o 

LU 

< 

r- 

<T> 

ce 

=0 

LO 

< 

O 

1 

X 

a: 

ro 

c_> 

Q 

LU 

s; 

LU 

_J 

<c 

1/1 

CD 

LU 

o 

< 

OH 

CL 

1— 

\— 

o 

<c 

Q 

>- 
X 


1—  t- 

<TJ    3 

•r-    O 

4->     U 

C    LO 

CD 

4->     t- 

3 

o  o 

O 

a.  <t- 

_1 

u   in 

ra   cd 

ai 

0) 

o  a. 

i — 

r— 

i-    o 

4-> 

4-> 

Q..— 

c 

c 

Q.L0 

a) 

CD 

< 

cj 
i 

-  u 

1 

-   (J 

T3 

in    o 

■o 

in    O 

O 

4->   (- 

o 

-I-)    S- 

O 

•i-  -o 

Cn 

o 

•i-   T3 

i — 

in    CD 

c 

f— 

in    (3J 

cr 

>> 

•4- 

O   X) 

•»— 

<4- 

o  n 

c 

O) 

a. 

in 

a. 

■f— 

o 

t— 

0)     (11 

m 

r— 

ai   <u 

in 

f— 

rO 

T3    r— 

i/i 

03 

T3   r— 

in 

o 

•  r— 

a 

o 

•  r— 

-Q 

O 

CD 

> 

C  -i- 

s- 

> 

C  i- 

s- 

o 

3 

•i-     in 

u 

3 

•r-    in 

u 

1 — 

to   in 

r— 

ro    m 

r— 

■—   o 

+J 

i — 

i—    o 

4-J 

< 

a.  a. 

13 

<. 

a.  q. 

t3 

■a  ai 
E   CD   s- 

E  (■£    Ul 

■i-  o    u  >*- 

X  u   in   u 

ro  a/  •<-  *~> 

TEL  oh  a 


CD 

CD 

cd   cn 

+-> 

Cn  s- 

4-> 

ra    ro  <~> 

■i— 

L    £    « 

E 

CD    U   <*- 

s_ 

>   in   u 

CD 

<  .f-  w 

4-> 

a 

c 

•r-    CD   ■!- 
ro    S-    E 


13 
ro 

Si 
O 

t- 
Q- 


O 

cn 

14- 

cn 

O 

cn 

c 

•  (— 

•t— 

T3 

O 

in 

■  f— 

•^* 

c 

•1— 

in 

4-> 

in 

CD 

in 

c 

m 

4-1 

•1— 

in 

4-> 

-C 

ro 

CD 

S- 

4-> 

C 

0 

01 

CO 

in 

in 

c 

4-> 

U 

■o 

•r- 

c 

4-> 

•  <— 

■a 

(_ 

in 

O 

CD 

Q. 

O 

3 

CD 

CL  +-> 

CJ1 

O 

i. 

E 

CD 

r— 

T3 

cr 

E 

CD 

ro 

■0 

■r- 

t- 

u 

in 

■a 

0) 

CD 

in 

•O 

O 

CD 

E 

u 

m 

T3 

1— 

c 

in 

O 

r— 

E 

CD 

CD 

C 

•r- 

01 

CD 

( — 

•  r— 

r^ 

E 

ra 

-a 

in 

B 

CD 

ro 

4-> 

in 

C 

ro 

ro 

"O 

ro 

01 

CD 

in 

•  r— 

£1 

■4-> 

c 

in 

•r— 

■a 

+J 

L. 

CD 

CD 

!_ 

(. 

-C 

ro 

E 

CD 

CD 

ro 

E 

c 

CD 

CD 

S- 

(. 

4-> 

4-1 

cn 

!_ 

cn 

T3 

E 

!_ 

CD 

T3 

+-> 

•^ 

4J 

in 

01 

3 

Q. 

CO 

CD 

CD 

ro 

in 

CD 

CD 

-O 

CO 

3 

in 

u 

CT 

CD 

l/l 

u 

4-> 

in 

*■ 

in 

U 

4-> 

* 

1 — 

CO- 

!_ 

ai 

•o 

in 

•  f— 

CD 

cn 

CD 

'T— 

CD 

cn 

cn 

CD 

t. 

O 

•4- 

s- 

"O 

c 

<4- 

■o 

■a 

c 

in 

>4- 

T3 

ro 

c 

T3 

S- 

O 

c 

14- 

CD 

c 

o 

H- 

c 

■^ 

in 

<4- 

10 

•t— 

(= 

c 

•!■■ 

O 

in 

c 

ro 

•r— 

O 

o 

rO 

in 

ra 

O 

O 

in 

ro 

in 

•^ 

E 

+J 

•  r— 

4-> 

+-> 

in 

4-> 

T3 

in 

■»-> 

E 

T3 

C 

E 

, — 

ro 

T> 

F— 

O 

!_ 

■a 

C 

O 

t. 

c 

<D 

C 

0) 

s- 

ro 

u 

c 

T3 

ro 

s- 

3 

c 

X3 

ra 

!_ 

3 

CD 

CD 

^ 

ro 

E 

CD 

•r— 

O 

rO 

CD 

•  r- 

0 

O 

ro 

CD 

U 

O 

£ 

r— 

J3 

in 

4J 

S- 

r— 

!_ 

S- 

U 

t- 

( — 

U 

in 

a 

ro 

■o 

in 

CD 

3 

T3 

■  ,— 

3 

(. 

in 

-O 

■r- 

ro 

!_ 

in 

in 

ro 

J3 

. — 

CD 

■a 

-Q 

■a 

r— 

3 

-Q 

0 

i — 

3 

•r— 

O 

CD 

J3 

O 

<D 

in 

c 

0) 

cr 

•1^ 

■O 

CD 

O" 

i- 

•»^ 

T3 

in 

O 

s- 

■  «— 

in 

o 

<4- 

CD 

■  r- 

CD 

<4- 

ro 

c 

•  r— 

<D 

3 

ro 

C 

in 

S- 

BL 

u_ 

ro 

4-> 

o 

A 

Li_ 

!_ 

O 

s: 

ro 

U- 

i- 

-Q 

Z 

ro 

ro 

a. 

5  -a 

O     CD 


o 

4-J 


J  -a 

O    CD 


■o 

CD 

s: 


4-> 

4-> 

CD 

CD 

-c: 

< 

c 

c 

n 

CD 

cn 

\ 

CD 

CD 

0 

+J 

•r— 

1 

<■     (J 

CJ3 
1 

C3 
1 

E 

LO 
1 

!_ 

X3 

in    0 

TO 

in 

•a 

in 

"O 

in 

O 

+J    S- 

O 

4J 

0 

4-J 

0 

4-1 

O 

■r-   -a 

O 

•t— 

0 

•r— 

0 

■r- 

in    CD 

cn 

in 

in 

U1 

lt- 

O  .O 

c 

14- 

O 

14- 

O 

14- 

O 

CL 

•f— 

CL 

a. 

cn 

CL 

1 — 

CD    CD 

in 

r— 

CD 

r— 

CD 

c 

1 — 

CD 

T3 

■a  r— 

in 

ro 

■a 

ro 

T3 

•«— 

ro 

-O 

•r- 

jD 

O 

•r* 

•^ 

u 

•1— 

> 

C  -r- 

s- 

> 

c 

> 

C 

ro 

> 

c 

3 

•1—   in 

u 

3 

■r- 

3 

■f— 

s- 

3 

il- 

1  

ro    in 

1 — 

ro 

1 — 

ro 

S- 

1 — 

ia 

1—   0 

4-> 

a> 

< 

CL  Q. 

ro 

<C 

CL 

< 

CL  4-> 

<c 

CL 

.* 

c       j«: 

ro        c 

.0        ra 

CD    JD 

ai 

4->    •— 

^~ 

^    4->    4-> 

4-> 

cn  c  t- 

c 

•r-     CD     CD 

CD 

t-   cn^- 

CJ 

CD 
C3 


■0 

in 

0 

4-1 

0 

•1— 

in 

c 

■4- 

O 

•  f— 

CL 

1 — 

ro 

in 

1— 

01 

ro 

1 — 

4-> 

ro 

TD 

a, 

> 

■0 

in 

> 

C 

3 

0 

O 

3 

•  r- 

1 — 

0 

CD- 

r— 

ro 

CD 

<S 

M- 

-a 

<C 

a. 

CD   •!- 

c 

ro 

•f— 

O 

0 

CL 

ro 

O 

CJ 

1 — 

>l+J 

!_ 

CL 

S- 

•» 

CD 

T3 

Q    +-> 

c 

T3 

O 

XZ 

i- 

C 

O 

t-    cn 

0) 

ro 

r— 

O    T- 

+J 

CD 

■4- 

ro 

*J 

E 

m    s- 

(0 

c 

m 

S-    4-> 

Q. 

•  (— 

C 

3 

CD    in 

ro 

ro 

0 

+-> 

3 

ro      - 

CD 

Q. 

3 

c 

5    s- 

C 

TD 

cn 

•r- 

T3     CD 

c 

O 

01 

+-> 

ro    > 

ro 

O 

!_ 

C 

CD  -f- 

C 

r— 

i- 

O 

X  OH 

u 

14- 

1— 1 

u 

c 

!_ 
CD 
4-> 
+-> 
ro 
Q. 


cn 
OJ 


O 

o 


c 

* 

0 

" 

c 

c 

c 

•  ^ 

#. 

^ 

S- 

t. 

!_ 

in 

c 

CD 

CD 

01 

0) 

in 

^ 

CD 

4-> 

+-> 

4-> 

01 

CD 

i. 

*-> 

4-) 

4-> 

£- 

4-> 

C 

C_) 

ro    O) 

ro 

ro 

cn 

m 

4-> 

•  r- 

CL  C 

CL 

CL 

O 

T3 

ro 

ro 

s_ 

•  1— 

i. 

c 

CL 

r— 

ro       • 

i-   in 

!- 

S- 

CL 

CD 

CL 

CD    C 

0)    in 

CD 

OJ 

J^ 

!_ 

■a 

^-    S_ 

■O    O 

T3 

T3 

E 

CD 

0 

<_)  ai 

c  s- 

C 

C 

CO 

!- 

■a 

0 

4-> 

ro    U 

ro 

ro 

Ol 

CD 

c 

r— 

It-    4-> 

CD 

CD 

CD 

i. 

T3 

ro 

14- 

O    ro 

E   +-> 

E 

E 

+J 

C 

CD 

a. 

ro 

in 

ra 

E 

in 

r: 

C. 

S- 

I- 

c 

01 

3 

4->     S- 

(0     4-> 

ra 

rO 

2 

E 

in 

O 

3    ra 

1—    ^ 

r— 

r^ 

O 

3 

3 

O  1— 

3   cn 

3 

3 

T3 

CD 

O 

C 

E     3 

cn-^ 

cn 

cn 

-C 

3 

•  r- 

O) 

cd    ro 

CD 

CD 

-C 

4-> 

4-) 

4-> 

5-    CD 

s-   s- 

s_ 

S- 

+J 

i- 

c 

CO    S- 

!-    4-> 

!_ 

C 

■  1— 

14- 

O 

0 

CD    1- 

t— t   in 

1—4 

1—1 

J 

O 

1— 

u 

Z   ■!- 

o 
o 
o 


00 


CXI 

'X) 

m 


LO 


o 

LD 


o 

o 


00 
00 


s_ 

.,— 

CD    S- 

CD 

m 

Q    CD 

> 

in 

> 

1— 

0 

>»•!- 

rx 

!_ 

i-  cc 

C_) 

a 

, — 

O 

c 

ra 

-a 

s- 

c   t 

ro    ^ 

O)    s- 

in    t- 

s-  ^ 

H 

i-    CD 

t    CD 

03    CD 

O    CD 

CD     CD 

i-    01 

CD     > 

O    > 

> 

N     > 

4->     CD 

ro    CD 

■a  ■!- 

« —    *r- 

C    ■!- 

ra  -i- 

in    t- 

CD     1- 

CD   CC 

0  at 

ro  ce 

u  ac 

>iO 

1—   C_) 

Q. 

c_> 

LO 

CQ 

O 

C_) 

3-51 


CO 

r-    c 

< 

o> 

►— 

E 

•    1/1 

l/l     17) 

a>   oj 

Ul     l/l 

O    m 

a.  nj 

c 

3    "O 

Q.    U 

+J    -r- 

C      <0 

0)     +-> 

E       0l 

i/l  "O 

a 

i> 

O 

c 

ig 

— 

a* 

S- 

ji 

3 

i/i 

.q 

3 

(J 

0) 

J1 

z: 

T3 

^- 

91 

Ji 

a 

~D 

•  r- 

C 

Q. 

a* 

t. 

t- 

♦j 

O 

j- 

c 

0( 

o> 

> 

•r- 

l/l 

s- 

u 

T3 

•V 

Ol 

-_ 

c 

Hj 

■r— 

c 

JC 

0) 

10 

3 

•r- 

c 

.□ 

o 

ID 

+-* 

"O 

V) 

01 

01 

'^l 

<TJ 

S- 

n 

o 

<♦- 

xn 

to 

T3 

5 

01 

i- 

OI 

•^ 

c 

Z! 

•  r- 

O" 

(/) 

01 

I/) 

t. 

o 

S- 

l/l 

u 

■•" 

-C 

i= 

u 

+J 

r0 

a. 

01 

01 

T3 

"O 
0) 

C 


T3 


c 
o 

CL 


+-> 

«3 


■a 

01 
-O 

ai 

O) 
10 

t- 

01 


U 

+J 


0J 

n 


ro     (0 

c 

01 

E   a. 

o 

♦-> 

•  r— 

l*- 

ai 

*->    TJ 

«-> 

o 

0J 

l/l    c 

r0 

ii- 

0)    ro 

E 

*-> 

01 

o 

u     - 

o 

0 

Ol 

01 

rH 

3    .C 

<4_ 

lT) 

0) 

l<- 

o  u 

c 

CM 

"O 

*J     C 

u   s- 

.,— 

in 

Ol     ro 

i/l    TJ 

c 

01 

ai  £i 

01 

en 

(0 

-C 

c 

>*-  t-> 

>1  Ul 

I/) 

CJ 

0 

0 

.c 

«J 

<0 

S-     01 

O) 

l/l 

o 

in 

•u 

.c 

O     i- 

r0     £_ 

c 

3 

rH 

C\J 

l/l 

■!-> 

T— 1        0) 

c 

.,— 

<n 

s_ 

(0 

•!-> 

1/) 

T3 

r— 

a 

0 

OJ 

l/l 

O    ro 

E  oj 

to 

01 

-Q 

+j 

*-> 

*-> 

"O 

L0 

4-j   ai 

■.-  t. 

o 

n 

r0 

ro 

OJ 

01 

t- 

—     3 

s_ 

l/l 

, — 

0 

0 

0 

o> 

c 

_l 

in  o 

<u  <-< 

u 

•r— 

■  r— 

o 

rH 

^H 

t- 

•»— 

i-   ro 

. 

TJ 

H 

o 

•*— 

a.  r- 

i. 

n 

> 

01 

01 

01 

3 

ro 

-o 

E 

0)  <-> 

> 

Q. 

3     •■ 

.c  -i- 

■  pa 

*J 

0J 

l/l 

■r-     £1 

i—  i— 

(. 

O 

O 

«-> 

■f— 

J 

T3    Ol 

z 

z 

<U 

ro 

o 

0)      T- 

■ — 

1. 

Q. 

i_ 

_J 

Z    X 

II 

II 

*J 

*J 

01 

0) 

3 

OJ 

(0 

c 

T3 

01 

o 

*-> 

HH 

<s 

r— 

OJ 

o 

-4-> 

u 

o 

>» 

>s 

u. 

u 

E 

m 

OO 

z 

z 

z 

N 

w 

3-52 


TABLE  3-bb 
SUMMARY  OF  USGS  WATER  QUALITY  DATA 


River 

Date 

River 

Discharge 

(cfs) 

pH 

Dissolved 
Oxygen 
(mg/L) 

Biochemical 
Oxygen 
Demand 
(mg/L) 

Brazos  River 

11-7-83 

2,550 

7.8 

7.4 

2.8 

at  Richmond 

3-13-84 

1,770 

7.8 

8.6 

1.4 

4-26-84 

975 

8.0 

7.8 

1.4 

11-14-84 

4,600 

7.8 

9.6 

2.0 

4-2-85 

11,000 

8.1 

9.6 

1.8 

Colorado  River 

11-8-83 

1,270 

7.5 

9.2 

1.7 

at  Wharton 

3-13-84 

335 

8.3 

11.6 

1.2 

6-14-84 

1,530 

8.5 

7.9 

0.9 

11-15-84 

634 

8.2 

9.5 

1.4 

4-3-85 

2,330 

8.1 

8.6 

1.5 

6-26-85 

4,800 

8.0 

8.2 

1.3 

Cibolo  Creek 

1-27-84 

26 

7.1 

11.0 

1.7 

near  Falls  City 

4-26-85 

427 

7.2 

8.8 

2.5 

6-14-85 

69 

7.8 

7.0 

5.8 

East  Yegua  Creek 

2-13-84 

23 

7.2 

9.2 

1.8 

near  Dime  Box 

12-17-84 

354 

6.8 

5.1 

1.4 

3-22-85 

1,010 

7.2 

7.0 

3.0 
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TABLE  3-28a 
CRUDE  OIL  AND  LEASE  CONDENSATE  PRODUCTION 


MBPD 

12-27-851 

3-28-86* 

12-26-861 

3-27-87* 

Alaska 

1,842 

1,860 

1,960 

1,875 

Cal  i  form* a 

1,186 

1,163 

1,085 

1,078 

Padd  5  Subtotal 

3,061 

3,023 

3,045 

2,953 

Texas 

2,436 

2,419 

2,180 

2,142 

Other  U.S. 

3,506 

3,524 

3,261 

3,225 

TOTAL  U.S. 

9,003 

8,966 

8,486 

8,320 

10il  and  Gas  Journal  1987a. 
2Oil  and  Gas  Journal  1987b. 
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TABLE  3-31a 
IMPORTS  OF  CRUDE  AND  PRODUCTS 


MBPD 


12-13-851 


4-4^86^ 


12-19-861 


4-3-87z 


PADD  1  through  4 

Products 
Crude 

PADD  5 

Products 
Crude 

Total  Imports  U.S. 


1,822 
3,297 


96 

175 

5,390 


5,141 


2,171 
4,097 


104 
56 

6,428 


1,643 
3,210 


101 
193 

5,147 
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REVISED  TABLE  4-1 

COMPARISON  OF  SALIENT  DETAILS  OF  API  5L 

AND  ALL  AMERICAN  MAINLINE  PIPE  SPECIFICATIONS 


Category 


All  American  Pipeline 
Requirement 


API  Requirement 


1.  Cold  Expansion 
Limitation 

2.  Chemical  Composition 


3. 

Carbon  Equivalent 

4. 

Ladle  or  Heat 

Analysis 

5. 

Specific  Chemical 

Addition 

6. 

Product  Chemical 

Analysis 

7. 

Hardness  Test 

Criteria 

8. 

Toughness  Criteria 

9.  Residual  Magnetism 
Criteria 

10.  Hydrostatic  Test 
Pressure 

11.  Diameter  of  Pipe  Body 

12.  Wall  Thickness 


13. 


Pipe  End 

Radiographic 

Inspection 


14.   Plate  Inspection 


15.  Repairs  of  Dents 
With  Gouges 

16.  Weld  Repairs 


17.  Storage  and  Handling 

18.  Sulphide  Stress 
Cracking  Test 

19.  Hydrogen  Induced 
Cracking  Test 


1. 50%  Maximum 

0-0.15%  Maximum 
MN-1.60%  Max. 
Sulfur  -  0.014%  Max. 
Phosphorus  -  0.023%  Max. 
CE  -  0.42  Maximum 
Requested 

To  be  Informed 

To  Be  Reported 

Maximum  of  260  HV10 

Supplemental  Req. 
SR5  of  API  5L 
Less  Than  10  Gauss 

95%  of  Specified  Minimum 

Yield  Strength  (SMYS) 

+0.45% 

-0.25% 

+  15% 

-8% 

11W  -    US  -   02-60 

and  6-58 

Supplement 

Inspected  10  Inches 
From  End 
SEL  -  072  - 
Class  3  &  Class  1 
Acceptance  Criteria 
Must  be  Cut  -  Out 

No  Repair  After  Expansion 

Min.  Repair  Length  4" 

Total  Number  -  3 
Total  Length  of  Repair 
<5%  Length  of  Pipe 

Distance  Between  Repair 
One  Diameter 

Repair  Welds 

Repair  Welds  to  be  100% 

Radiographed 

Such  As  To  Minimize 

Damage  And  Corrosion 

No  Cracking  At  72%  SMYS 

In  TM  -  02  -  84  Solution 

AIM  CSR  <1.50%  In 

TM  -  02  -  84  Solution 


None  Specified 

0-0.20%  Maximum 

MN-1.60%  Max. 

Sulfur  -  0.050%  Max. 

Phosphorus  -  0.040%  Max. 

None  Specified 

Not  Required  to  be  Reported 

Not  Required  to  be  Reported 

Not  Required  to  be  Reported 

Not  Required 

Must  Be  Specified 

Not  Specified 

90%  of  SMYS 

+0.75% 

-0.25% 

+19.5% 

-8% 

Not  Required  for  Pipe 

Inspection 

After  Expansion 

If  Required  Only  6"  of 
End  to  be  Inspected 
Not  Required 

Can  Be  Ground 

Not  Specified 

Min.  Repair  Length  2" 

Not  Specified 


Be  Inspected 

Not  Specified 
Not  Required 
Not  Required 


Source:   All  American  Pipeline  Company. 
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TABLE  4-6 

SUMMARY  OF  EXPECTED  SPILL  FREQUENCIES  AND 
SPILL  VOLUMES  FOR  THE  PROPOSED  ROUTE 


Spill  frequency  rate 
Spill  volume  rate 
Route  length 
Spill  frequency 
Spill  volume 
Spi lis  in  40  years 
Volume  in  40  years 
Average  spill  size 


4.017  x  10~4  spills  per  mile-year 

1.506  barrels  per'  mile-year 

485.7  miles 

0. 195  spi 1 1 s  per  year 

731  barrel s  per  year 

7.8 

29,259  barrels 

3,751  barrels 
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TABLE  4-7 

SUMMARY  OF  EXPECTED  SPILL  FREQUENCIES  AND 
SPILL  VOLUMES  FOR  THE  PROPOSED  ROUTE  THROUGH 
THE  EDWARDS  AQUIFER  RECHARGE  ZONE 


Spill  frequency  rate  2.246  x  10-4  spills  per  mile-year 

Spill  volume  rate  0.601  barrels  per  mile-year 

Route  segment  length  6.4  miles 

Spill  frequency  0.001  spills  per  year 

Spill  volume  4  barrels  per  year 

Spills  in  40  years  0.057 


Probabi 1 i ty  of  1  or 

more  spills  in  40  years     6  percent 

Average  spill  size         2,699  barrels 
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TABLE  4-26a 

SUMMARY  OF  ANNUAL  AIR  QUALITY  IMPACTS  FROM 
PUMP/HEATER  OPERATIONS 
PROPOSED  ROUTE 
(450,000  BPD) 


Source  Station 

SO-21 

Maximum 

Concentration 

(ug/m3) 

NO  l                           TSP1 

Maximum       Maximum 

Concentration  Concentration 

(ug/m3)       (ug/m3) 

Significant 

Annual  Hourly 

Impact  Level  for 

S02,  NO  ,  TSP 

(ug/m3) 

McCamey 

0.0035 

0.5102 

0.0278 

1.0 

Sonora 

0.0065 

0.8478 

0.0465 

1.0 

Mountain  Home 

0.0029 

0.4353 

0.0234 

1.0 

Seguin 

0.0069 

0.8997 

0.0483 

1.0 

Sheridan 

0.0021 

0.3276 

0.0179 

1.0 

Source:   ERT 

'Federal  and  Sta 

te  Annual  Standa 

rds 

:  S02:  80 
NO  :  10C 

X 

TSP:  75 

ug/m3 
)  ug/m 
ug/m3 

3 
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TABLE  4-27a 

SUMMARY  OF  GENERIC  SHORT-TERM  AIR  QUALITY  IMPACTS  FROM 

PUMP/HEATER  OPERATIONS 

PROPOSED  ROUTE 

(450,000  bpd) 


Maximum1        Significant        Texas  or  Federal 
Pollutant/  Concentration      Impact  Level  Standards 

Averaging  Period         (ug/m3)  (ug/m3)  (ug/m3) 


SO- 


30-minute  <0.003  (ppm)         —              0.40  (ppm1) 

3-hour  <0.87              25.0              3652 

24-hour  <0.87              5.0             1,3002 

TSP 

1-hour  <6.8               ---              4001 

3-hour  <6.1               — -              2001 

5-hour  <6.1               ---               1001 

24-hour  <2.7               5.0              1502 

Source:   Radian  1986. 

xTexas  Standard. 

2National  Ambient  Air  Quality  Standard. 
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REVISED  TABLE  4-30 

REGIONAL  REFINERY  EMISSION 
ESTIMATES  (TONS/YEAR) 


Air  Pol lutant 


S02         NO  TSP         VOC 


Total  Regional  Emissions1  293,956  465,238  733,353  390,450 
Total  Refinery  Emissions2  144,401  110,191  142,248  127,035 
Percent  Refinery  49.1        23.7        19.4        32.5 

Estimated  Emissions  Increase5: 

for  300,000  BPD  18,000      13,800       9,200      15,900 

for  450,000  BPD  27,000      20,600       2,700      23,800 

Percent  increase  in 

regional  emissions: 

for  300,000  BPD  6.1        3.0        2.4        4.1 

for  450,000  BPD  9.2        4.4        3.6        6.1 

'TACB  emissions  inventory  1985. 

2At  83.1  percent  of  capacity.   Current  capacity  estimated  at  2,896,001  BPD. 
(Oil  and  Gas  Journal,  October  1986). 

3Based  on  a  12.5  and  18.7  percent  increase  in  BPD  refined. 
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REVISED  TABLE  4-32 
RECREATIONAL  RESOURCES  POTENTIALLY  AFFECTED  BY  AN  OIL  SPILL 


Resource 


Reservoir 


Impact 


Proposed  Route 

South  Llano  River1 
Pedernales  River1 
Colorado  River  l'2 
Brazos  River1 
Clear  Creek2 
San  Bernard  River 
Oyster  Creek 
Chocolate  Bayou2 
Mustang  Bayou2 
Highland  Bayou2 
Barton  Springs 
San  Marcos  Springs 

Gulf  Bays1'2  and  Beach  Areas 


Lake  L.B.J.1 
Lake  Travis1 


•  Galveston  Bay 

•  East  Bay 

•  Trinity  Bay 
t  West  Bay 

t  Matagorda  Bay 

Galveston  Island  State  Park1'2 

Lyndon  B.  Johnson  National  Historic  Park 

National  Wildlife  Refuges1'2 

•  Attwater  Prairie  Chicken 

•  Anahuac 

•  Brazoria  River 

•  San  Bernard  River 

•  Big  Boggy 
Priviate  Resorts 

•  Ezel 1 ' s  Cave 

•  Caverns  of  Sonora, 

Northern  Alternative 

Colorado  River1'2 

Pecan  Bayou 

South  Concho  River 

Leon  River 

Lampasas  River 

South  Bosque/Bosque  Rivers1 

Middle  Yegua  Creek 

East  Yegua  Creek 

Little/Brazos  Rivers1 

Gulf  Bays  and  Beach  Areas 

•  Galveston  Bay 

Southern  Alternative 

Devil ' s  River1 

Nueces  River1 

Frio  River1 

Sabinal  River 

Hondo  Creek 

Cibolo  Creek 

Leona  River 

San  Antonio/Guadalupe  Rivers1 

Guadalupe  River1 

Lavaca  River1 

Navidad  River 

Colorado  River  x  '2 

San  Bernard 

Brazos  River 

Gulf  Bays  and  Beach  Areas 

•  San  Antonio  Bay 
t  Matagorda  Bay 

•  Galveston  Bay 


Lake  Buchanan1 

Twins  Buttes1 
Belton  Reservoir1 
Stillhouse  Hollow1 
Waco  Lake1 
Lake  Somerville1 
Lake  Somerville1 


Amistad1 
Upper  Nueces1 
Choke  Canyon 
Choke  Canyon 
Choke  Canyon 

Choke  Canyon 


Lake  Texana1 
Lake  Texana1 


Fishing,  waterskiing,  swimming,  boating 

Fishing,  waterskiing,  swimming,  boating 

Boating,  fishing,  hiking 

Boating,  fishing,  hiking 

Boating,  fishing,  hiking 

Boating,  fishing,  hiking 

Boating,  fishing,  hiking 

Some  sport  and  commercial  fishing;  primary  impact  would 

be  flow  of  oil  spill  from  streams  into  saltwater  bays 

Swimming,  tourist  activities 
Boating,  tourist  activities 

96  miles  of  accessible  beach 

824,000  acres  of  saltwater  bay,  commercial  and  sport 

fishing,  sailing,  waterskiing,  swimming 


Swimming,  fishing,  boating,  and  other  forms  of 

recreation 

Siteseeing 

Research,  birding,  hunting,  viewing 


Cave  Viewing 


Fishing,  waterskiing,  swimming,  boating 

Fishing,  boating 

Fishing,  waterskiing,  swimming,  boating 

Fishing,  waterskiing,  swimming,  boating 

Fishing,  waterskiing,  swimming,  boating 

Fishing,  waterskiing,  swimming,  boating 

Fishing,  waterskiing,  swimming,  boating 

Fishing,  waterskiing,  swimming,  boating 

Fishing,  hiking,  swimming,  boating 

Fishing,  boating,  swimming,  water  skiing,  sailing 


Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Fishing 
Boati  ng 
Boating 

Fishing 
Fishing 
Fishing 


boating, 
boating, 
boating, 
boating, 
boating, 
camping, 
boating, 
boating, 
boating, 
boating, 
boating, 
boating, 
fishing, 
fishing, 


diving, 

diving, 

diving, 

diving, 

diving, 

hiking, 

diving, 

camping 

camping 

swimmin 

swimmin 

swimmin 

hiking 

hi  king 


camping,  picnicking,  natural  area 
camping,  picnicking,  natural  area 
camping,  picnicking,  natural  area 
camping,  picnicking,  natural  area 
camping,  picnicking,  natural  area 
natural  area 
camping,  picnicking,  natural  area 

,  picnicking,  natural  area 

,  picnicking,  natural  area 

g,  waterskiing,  camping 

g,  waterskiing,  camping 

g,  camping,  hiking 


boating,  swimming,  water  skiing,  sailing 
boating,  swimming,  water  skiing,  sailing 
boating,  swimming,  water  skiing,  sailing 


important  recreational  resource. 

2These  resources  would  also  be  affected  on  the  Northern  and  Southern  Alternatives. 


3-99 


TABLE  4-37 

SUMMARY  OF  EXPECTED  SPILL  FREQUENCIES  AND 
SPILL  VOLUMES  FOR  THE  NORTHERN  ALTERNATIVE 


Spill  frequency  rate 
Spill  volume  rate 
Route  length 
Spill  frequency 
Spill  volume 
Spills  in  40  years 
Volume  in  40  years 
Average  spi 11  size 


4.017  x  10-4  spills  per  mile-year 

1.506  barrels  per  mile-year 

545.7  miles 

0. 219  spi 1  Is  per  year 

822  barrels  per  year 

8.8 

32,873  barrels 

3,736  barrels 
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REVISED  TABLE  4-47 

COMMUNITIES  WITHIN  COMMUTING  DISTANCE  OF  PIPELINE  CONSTRUCTION 

NORTHERN  ALTERNATIVE 


Construction    Communities  with  Accommodations 
Pipeline         Within  Close  Proximity 
Spread  of  the  Pipeline 

1  McCamey 

Rankin 
Big  Lake 
San  Angelo 
Eden 
Coleman 
Santa  Ana 
Brownwood 
Comanche 
Goldthwai te 
Hami 1  ton 
Gatesvi 1 le 
Lampasas 
McGregor 
Moody 

2  Temple 

Camarron 
Rockdale 
Taylor 
Caldwel 1 
Giddings 
Brenham 
Bellville 
Sealy 

East  Bernard 
Rosenberg 
A 1  v  i  n 
Houston 

Source:   King  1986. 

'Campsites  do  not  necessarily  correspond  to  communities;  they  occur  within 
commuting  distance  of  the  pipeline  in  the  same  county  as  the  communities  listed. 

2NA  =  Not  Available 


Overnight 

Recreational 

Rooms 

Vehicle  Sites1 

74 

0 

8 

0 

98 

12 

1,860 

283 

18 

NA2 

99 

164 

12 

37 

371 

576 

85 

NA 

39 

100 

65 

NA 

102 

12 

107 

75 

3 

488 

0 

6 

1,263 

344 

81 

10 

139 

NA 

148 

NA 

169 

345 

214 

118 

337 

324 

48 

550 

75 

200 

NA 

NA 

360 

182 

167 

619 

32,066 

858 
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TABLE  4-49 

SUMMARY  OF  EXPECTED  SPILL  FREQUENCIES  AND 
SPILL  VOLUMES  FOR  THE  SOUTHERN  ALTERNATIVE 


Spill  frequency  rate 
Spill  volume  rate 
Route  length 
Spill  frequency 
Spill  volume 
Sp ills  in  40  years 
Volume  in  40  years 
Average  spill  size 


4.017  x  10-4  spills  per  mile-year 

1.506  barrels  per  mile-year 

537.8  miles 

0. 216  spi 1  Is  per  year 

810  barrel s  per  year 

8.6 

32,397  barrels 

3,767  barrels 
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REVISED  TABLE  4-60 

COMMUNITIES  WITHIN  COMMUTING  DISTANCE  OF  PIPELINE  CONSTRUCTION 

SOUTHERN  ALTERNATIVE 


Construction    Communities  with  Accommodations 
Pipeline        Within  Close  Proximity 
Spread  of  the  Pipeline 

1  McCamey 

Rankin 
Ozona 
Sonora 
Del  Rio 
Brackettvi 1 le 
Uvalde 

2  Devine 

San  Antonio 
Poteet 
Floresvi 1 le 
Seguin 
Nixon 
Cuero 
Yoakum 

Hallettsville 
Shiner 

East  Bernard 
Rosenberg 
Alvin 
Houston 

Source:   King  1986. 

Campsites  do  not  necessarily  correspond  to  communities;  they  occur  within 
commuting  distance  of  the  pipeline  in  the  same  county  as  the  communities  listed. 

2NA  =  Not  Available 


Overnight 

Recreational 

Rooms 

Vehicle  Sites1 

74 

0 

8 

0 

116 

0 

155 

14 

803 

360 

62 

NA2 

359 

848 

54 

20 

15,641 

1,529 

6 

0 

24 

0 

324 

79 

12 

137 

80 

16 

61 

NA 

118 

23 

8 

NA 

NA 

NA 

360 

182 

167 

619 

32,066 

858 
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TABLE  4-61a 

POTENTIAL  OIL  SPILLS  BY  TANKERS 
SHIPPING  300,000  BPD 


Spill  Volume 


Number  of  Spills1  >1,000  bbl       >10,000  bbl 

Expected  no.  spills  per  year 

At  Sea  0.0985  0.0547 

In  Port  0.0438  0.0164 

Probability  of  one  or  more  spills  per  year 

At  Sea  9.38%  5.33% 

In  Port  4.29%  1.63% 

Expected  no.  spills  in  40  years 

At  Sea  3.942  2.190 

In  Port  1.752  0.657 

Probability  of  one  or  more  spills  in  40  years 

At  Sea  98.06%  88.81% 

In  Port  82.66%  48.16% 

1 Sp ill  statistics  based  on  Lanfear  &  Amstutz  (1983). 
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TABLE  4-61b 

POTENTIAL  OIL  SPILLS  BY  TANKERS 
SHIPPING  450,000  BPD 


Spill  Volume 


Number  of  Spills1  >1,000  bbl       > 10, 000  bbl 

Expected  no.  spills  per  year 

At  Sea  0.1478  0.0821 

In  Port  0.0657  0.0246 

Probability  of  one  or  more  spills  per  year 

At  Sea  13.7%  7.9% 

In  Port  6.3%  2.4% 


Expected  no.  spills  in  40  years 


At  Sea  5.913  3.285 

In  Port  2.628  0.985 


Probability  of  one  or  more  spills  in  40  years 


At  Sea  99. 7%  96.2% 

In  Port  92.8%  62.7% 


0. 

1478 

0. 

0657 

13. 

7% 

6. 

3% 

5. 

913 

2. 

628 

99. 

7% 

92. 

8% 

1 S p i 1 1  statistics  based  on  Lanfear  &  Amstutz  (1983). 
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TABLE  A2-4 
SPILL  VOLUMES  AT  SENSITIVE  RECEPTORS 
Base  Spill  Rate  =  1.506  barrel  per  mile-year 

Barrels  Barrels  in 

Receptor  Miles  Per  Year  40  Years 

Proposed  Route 

Streams  7  11  422 

Aquifers  401  604  24,156 

Ag.  Lands  80  120  4,819 

T&E  Habitat  60  90  3,614 

Residential  3  5  181 


Northern  Alternative 

Streams               13               20  783 

Aquifers             335               505  20,180 

Ag.  Lands            145               218  8,735 

T&E  Habitat            41               62  2,470 

Residential             3                5  181 


Southern  Alternative 

Streams  17  26  1,024 

Aquifers  418  630  25,180 

Ag.  Lands  117  176  7,048 

T&E  Habitat  26  39  1,566 

Residential  5  8  301 

Note:  These  are  statistical  estimates.   Actual  spill  volumes  depend  on 
a  wide  array  of  factors  and  may  vary  considerably  from  the 
statistical  averages. 
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TABLE  B4-la 
LOCATION  OF  SITE-SPECIFIC  OIL  SPILL  CONTIGENCY  PLANS 


Proposed  Route  Location 


Description  of  Resource  at  Risk 


Resource  Location 


All  resource  locations  with  proposed  remote-control  block  valves  listed  in  Revised  Table  4-62  will  contain  a 
site-specific  Oil  Spill  Contigency  Plan.  Additional  sites  are  listed  below. 


Ozona  municipal  water  supply 
Sonora  municipal  water  supply 
Caverns  of  Sonora 

Kyle  municipal  water  supply 
Fredericksburg  municipal  water  supply 
Springlake  and  San  Marcos  River 

Comal  Springs 

Weimer  municipal  water  supply 
Eagle  Lake  municipal  water  supply 
East  Bernard  municipal  water  supply 
Rosenburg  municipal  water  supply 
Bald  eagle  feeding  and  nesting  sites 

Mustang  Bayou 

Clear  Creek 

Alvin  municipal  water  supply 


Groundwater  resources 
Groundwater  resources 
Subterranean  caverns 

Groundwater  resources 

Groundwater  resources 

Edwards  Aquifer  recharge  zone; 
special  status  aquatic  wildlife 
and  plant  species 

Special  status  fish  species 

Groundwater  resources 
Groundwater  resources 
Groundwater  resources 
Groundwater  resources 
Bald  eagle-federal ly  endangered 


Game  fish  species; 

Gulf  Coast  recreational  resources 

Game  fish  species; 

Gulf  Coast  recreational  resources 

Groundwater  resources 


Within  two  miles  of  route 

Within  two  miles  of  route 

One  mile  south  of  route 
(See  Map  2-2,  sheet  2) 

Within  two  miles  of  route 

Within  two  miles  of  route 

Twelve  miles  from  route 
(See  Map  2-2,  sheet  5) 

Twenty  miles  south  of  route 
(See  Map  2-2,  sheet  5) 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  two  miles  of  route 

Two  areas:  one  southeast  of 
Worthington  Lake,  another 
along  the  Brazos  River. 
(See  Map  2-2,  sheet  8) 

See  Map  2-2,  sheet  8 
See  Map  2-2,  sheet  8 
Within  two  miles  of  route 


Site-specific  Oil  Spill  Contigency  Plans  will  be  prepared  for  coastal  bays,  estuaries,  beaches,  and  refuges 
potentially  impacted  by  an  oil  spill  along  an  inland  waterway.  Applicable  water  crossings  were  addressed  in 
Table  4-62,  with  additional  sites  listed  above. 
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TABLE  B4-la  (CONTINUED) 


Northern  Alternative  Location 


Description  of  Resource  at  Risk 


Resource  Location 


All  resource  locations  with  proposed  remote-control  block  valves  listed  in  Revised  Table  4-62  will  contain  a 
site-specific  Oil  Spill  Contigency  Plan.  Additional  sites  are  listed  below. 


Rankin  municipal  water  supply 
Big  Lake  municipal  water  supply 
Dove  Creek 

McGregor  municipal  water  supply 
Big  Elm  Creek 

Rockdale  municipal  water  supply 

Plum  Creek,  San  Bernard  River, 
and  Attwater  Greater  Prairie 
Chicken  National  Wildlife  Refuge 

Sealy  municipal  water  supply 

Wall  is  municipal  water  supply 

Rabbs  Bayou 

Rosenburg  municipal  water  supply 

Bald  eagle  feeding  and  nesting  sites 


Mustang  Bayou 

Clear  Creek 

Alvin  municipal  water  supply 


Groundwater  resources 

Groundwater  resources 

Special  status  and  game  fish  species 

Groundwater  resources 

Game  fish  species  (similar  to  those 
of  the  Brazos  River) 

Groundwater  resources 

Houston  toad  and  Attwater  greater 
prairie  chicken-federally  endangered 

Groundwater  resources 

Groundwater  resources 

Game  fish  species,  bald  eagle 

Groundwater  resources 

Bald  eagle-federally  endangered 


Game  fish  species; 

Gulf  Coast  recreational  resources 

Game  fish  species; 

Gulf  Coast  recreational  resources 

Groundwater  resources 


Within  two  miles  of  route 

Within  two  miles  of  route 

See  Map  2-3,  sheet  2 

Within  two  miles  of  route 

Entire  perennial  section 
of  stream 

Within  two  miles  of  route 

South  of  route  from  intermittent 
Plum  Creek  to  the  San  Bernard 
River  intersecting  the  NWR. 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  entire  stream 

Within  two  miles  of  route 

Two  areas:  one  southeast  of 
Worthington  Lake,  another 
along  the  Brazos  River 
(See  Map  2-3,  sheet  9) 

See  Map  2-3,  sheet  9 
See  Map  2-3,  sheet  9 
Within  two  miles  of  route 


Site-specific  Oil  Spill  Contigency  Plans  will  be  prepared  for  coastal  bays,  estuaries,  beaches,  and  refuges, 
potentially  impacted  by  an  oil  spill  along  an  inland  waterway.  Applicable  water  crossings  were  addressed 
in  Table  4-62,  with  additional  sites  listed  above. 
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TABLE  B4-la  (CONTINUED) 


Southern  Alternative  Location 


Description  of  Resource  at  Risk 


Resource  Location 


All  resource  locations  with  proposed  remote-control  block  valves  listed  in  Revised  Table  4-62  will  contain  a 
site-specific  Oil  Spill  Contigency  Plan.  Additional  sites  are  listed  below. 


Ozona  municipal  water  supply 

Pinto  Creek 

Los  Moras  Creek 

Bracketville  municipal  water  supply 

Leona  River 

Uvalde  municipal  water  supply 
Hondo  Creek 

Devine  municipal  water  supply 
Natalia  municipal  water  supply 
Floresville  municipal  water  supply 
Cibolo  Creek 

Cuero  municipal  water  supply 
Wharton  municipal  water  supply 
Needville  municipal  water  supply 
Bald  eagle  feeding  and  nesting  sites 

Mustang  Bayou 

Clear  Creek 

Alvin  municipal  water  supply 


Groundwater  resources 

Special  status  fish  species 

Special  status  and  game  fish  species 

Groundwater  resources 

Three  Rivers  municipal  water  supply, 
via  Frio  River;  Choke  Canyon 
recreational  resources 

Groundwater  resources 

Three  Rivers  municipal  water  supply, 
via  Frio  River;  Choke  Canyon 
recreational  resources 

Groundwater  resources 

Groundwater  resources 

Groundwater  resources 

Special  status  and  game  fish  species; 
Gulf  Coast  recreational  resources 

Groundwater  resources 

Groundwater  resources 

Groundwater  resources 

Bald  eagle-federal ly  endangered 


Game  fish  species; 

Gulf  Coast  recreational  resources 

Game  fish  species; 

Gulf  Coast  recreational  resources 

Groundwater  resources 


Within  two  miles  of  route 
See  Map  2-4,  sheet  3 
See  map  2-4,  sheets  3  and  4 
Within  two  miles  of  route 
See  Maps  2-4,  sheet  4 

Within  two  miles  of  route 
See  Map  2-4,  sheet  4 

Within  two  miles  of  route 
Within  two  miles  of  route 
Within  two  miles  of  route 
See  Map  2-4,  sheet  6 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  two  miles  of  route 

Two  areas:  one  southeast  of 
Worthington  Lake,  another 
along  the  Brazos  River 
(See  Map  2-4,  sheet  9) 

See  Map  2-4,  sheet  9 
See  Map  2-4,  sheet  9 
Within  two  miles  of  route 


Site-specific  Oil  Spill  Contigency  Plans  will  be  prepared  for  coastal  bays,  estuaries,  beaches,  and  refuges, 
potentially  impacted  by  an  oil  spill  along  an  inland  waterway.   Applicable  water  crossings  were  addressed 
in  Table  4-62,  with  additional  sites  listed  above. 
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REVISED  TABLE  F-l  OF  THE  SEIS 
SUMMARY  OF  NATIONAL  AND  TEXAS  AMBIENT  AIR  QUALIIY  STANDARDS 


Averaging  National  Standards1 Texas 

Pollutant  Time  Primary2  r3~  Secondary2  '4    Standards 


Ozone  (03)  1-hour  235  |jg/m3  235  pg/m3         NS 

(0.12  ppm)  (0.12  ppm) 

Carbon  Monoxide  (CO)   8- hour  10  mg/m3  10  mg/m 3  NS 

(9  ppm)  (9  ppm) 

1-hour  40  mg/m3  40  mg/m3  NS 

(35  ppm)  (35  ppm) 

Nitrogen  Dioxide  (,N02)  Annual  Average    100  pg/m3  100  pg/m3         NS 

(0.05  ppm)  (0.05  ppm) 

Sulfur  Dioxide  (S02)   Annual  Average     80  pg/m3 

(0.03  ppm) 


Lead  (Pb)  Calendar  Quarter  1.5  pg/m3    1.5  pg/nr 


.) 


NS  NS 


24- hour          365  pg/m3  NS              NS 

(0. 14  ppm) 

3-hour          NS  1,300  pg/m3        NS 

(0.5  ppm) 

30-minute        NS  NS  0.40  ppmG 

Total  Suspended       Annual 

Particulates  (TSP)   Geometric  Mean     75  pg/m3  60  pg/m3         NS 

24- hour          260  pg/m3  150  pg/m3         NS 

5- hour          NS  NS  1U0  pg/m3 

3- hour          NS  NS  200  pg/m3 

1-hour           NS  NS  400  pg/m3 


NS 


Source:   TACB  (1985)  (NAAQS) 

National  standards,  other  than  those  based  on  annual  averages  or  annual 
geometric  means,  are  not  to  be  exceeded  more  than  once  per  year. 
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TABLE  F-l  (CONTINUED) 

FOOTNOTES  (Continued): 

Concentration  is  in  units  in  which  it  was  promulgated.   Equivalent  units  given 
in  parentheses  are  based  upon  a  reference  temperature  of  25°C  and  a  reference 
pressure  of  760  mm  of  mercury.   All  measurements  of  air  quality  are  to  be 
corrected  to  a  reference  temperature  of  25°C  and  a  reference  pressure  of  760  mm 
Hg  (1,013.2  millibars).   In  this  table,  ppm  refers  to  ppm  by  volume,  or 
micromoles  of  pollutant/mole  of  gas. 

3Primary  standards  are  the  levels  of  air  quality  necessary,  with  an  adequate 
margin  of  safety,  to  protect  public  health.   Each  state  must  attain  the  primary 
standards  no  later  than  3  years  after  the  state  implementation  plan  is  approved 
by  EPA. 

4Secondary  standards  are  the  levels  of  air  quality  necessary  to  protect  the 
public  welfare  from  any  known  or  anticipated  adverse  effects  of  a  pollutant. 
Each  state  must  attain  the  secondary  standards  within  a  "reasonable  time"  after 
the  implementation  plan  is  approved  by  the  EPA. 

5NS  =  No  Standard 

6The  standard  is  0.32  ppm  for  Jefferson  and  Orange  Counties,  and  0.28  ppm  for 
Galveston  and  Harris  Counties.   Except  in  El  Paso  County,  properties  are  exempt 
from  this  standard  when  a  new  source  is  constructed  and  operated  on  such 
properties,  providing  the  construction  and  operation  meet  applicable  New  Source 
Standards,  utilize  best  available  control  technology,  and  do  not  cause  or 
contribute  to  a  condition  such  that  either  the  primary  or  secondary  S02 
NAAQS  are  exceeded  in  the  area. 
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Scale  in  Miles 


MAJOR  AQUIFERS 

A  High  Plains  (Ogallala) 

B  Alluvium  and  Bolson  Deposits 

C  Edwards-Trinity  (Plateau) 

D  Edwards  (Balcones  Fault  Zone- 

E  Edwards  (Balcones  Fault  Zone- 

F  Trinity  Group 

G  Carrizo-Wilcox 

H  Gulf  Coast 

MINOR  AQUIFERS 


■San  Antonio  Region) 
-Austin  Region) 


J   Queen  City 

K  Sparta 

L   Edwards-Trinity  (High  Plains) 

M  Santa  Rosa 

N  Hickory  Sandstone 

O  Ellenburger-San  Saba 

P  Marble  Falls  Limestone 

R  Blaine  Gypsum 


PIPELINE  SYSTEMS 

1  Amdel 

2  American  Petrogina 

3  Amoco 

4  Basin 

5  Exxon  (s) 

6  Exxon  (n) 

7  Mesa/West  Texas  Gulf 

8  Mobil 

9  Phillips 

10  Rancho 

11  Shell 

12  Texas-New  Mexico 


Dashed  line  represents  additional 
pipeline  required  to  reach  McCamey. 


Sources:     Modified  from  Texas   Department  of  Water  Resources   1982;   Bureau  of 

Economic  Geology  1968-1982;   and  Penwell   Map  of  Crude  Oil    Pipelines   (1984) 


Figure  2-7.   Existing  Crude  Oil  Pipelines 
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Geologic  Section  A-A 
Howard  County  to  Crockett  County 


Geologic  Section  C-C 
Upton  County  to  Tom  Green  County 


Source:    Walker  1979;  Figures  10,  11,  12. 


Geologic  Section  B-B 
Ector  County  to  Kerr  County 


Figure  3- 1a.   Edwards-Trinity 
Plateau  Aquifer  Geologic  Sections 


EXPLANATION 

*2O00 

Well  used  for  control 

Number  indicates  altitude  of  water  level  in  the  Edwards-Trinity 

(Plateau)  Aquifer   in  (eel  above  r 

Water-level  measurements  made  on  vorious  dales 

during  the  six  year  period   1965-70 
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Source:    Walker  1979;  Figure  15. 


Approximate  Altitude  of  Water  Levels 
in  the  Edwards-Trinity  (Plateau)  Aquifer 


Figure  3- 1  b.   Edwards-Trinity 
Plateau  Aquifer  Water  Levels 


Geologic  Section  A-A 
Howard  County  to  Crockett  County 


Geologic  Section  C-C 
Upton  County  to  Tom  Green  County 


__  i_  j 

INDEX  MAP 


Geologic  Section  B-B 
Ector  County  to  Kerr  County 


Source:    Walker  1979;  Figures  10,  11,  12. 


Figure  3- 1a.   Edwards-Trinity 
Plateau  Aquifer  Geologic  Sections 


EXPLANATION 


Well  used  for  control 

Number  indicates  altitude  of  water  level  in  the  Edwards-Trinity 

(Plateau)  Aquifer  in  feet  above  mean  sea  level 

Woter-level  measurements  made  on  various  dates 

during  the  six  year  period    1965-70 


!  topographic  mc-ps. 
scale,  l  ?^0.000  produced  by  ihe  US.  Army  Mop  S 


Source:    Walker  1979;  Figure  15. 


Approximate  Altitude  of  Water  Levels 
in  the  Edwards-Trinity  (Plateau)  Aquifer 


Figure  3- 1b.   Edwards-Trinity 
Plateau  Aquifer  Water  Levels 
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SOUTHERN 
ALTERNATIVE 


Source:  Walker  1979;  Figure  15. 


Figure  3- 1b.  Continued 


EXPLANATION 


vJJR 


L.JL_1_L.4.J 


Approximate  Altitude  of  the  Base 
of  the  Edwards-Trinity  (Plateau)  Aquifer 


Source:    Walker  1979;  Figure  13. 


Figure  3- 1c.   Edwards-Trinity 
Plateau  Aquifer  Base  Altitude 
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NORTHERN 
ALTERNATIVE 


EXPLANATION 


Well    uud    (or    control 


>  of  'op 
of  the   £ii«nbu'ge'    Son  Sobo   oqu>ter 
11   500  feet 
Oo'ut>   -s  mean   sea 


Outcrop  of  'he   Ei'enbu'ger    San 
Saba    oquifer 


Fouit.  dashed  where    interred 


PROPOSED 
ROUTE 


J* 


. 


Subsurface   da'o  pnmoniy    from 

Mouni  ond  others.  1967, 

Pia'e   I?, with  some  control  added 

Geology  adopted  from    Oo'ton  ond  others,  1937 


Approximate  Altitude  of  the  Top  of  the  Ellenburger  San  Saba  Aquifer 


Figure  3-1e.    Altitude  of  the  Top  of  the  Ellenberger-San  Saba  Aquifer 
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^J     Heavily  Grazed  Pasture  or  Urban 


|        |     Undisturbed  Agriculture  -  7+  years 
Probable  Nesting  Habitat 

1: 1  -  J     Pasture  Lightly  Grazed 

•        Lek1987 

Figure  4-1a.  Prairie  Chicken  Population  Near  Sealy,  Austin  County 
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3.3  NEW  TEXT  MATERIAL  AND  MODIFICATIONS 

Section  3.3  presents  text  sections  in  which  modifications  or 
corrections  were  extensive  enough  that  is  was  not  practical  to  present 
them  in  the  tabular  form  used  in  Section  3.1.  In  these  cases,  the 
entire  section  of  text  was  revised  and  is  presented  in  this  section. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  2-37 

The  following  section  replaces  Section  2.3.3  on  page  2-37  of  the 
Draft  SEIS. 

2.3.3  No  Project  Alternative 

The  No  Project  Alternative  includes  shipment  of  oil  from  the 
Midland/McCamey,  Texas  area  to  the  Gulf  Coast  and  other  refineries  in 
the  region  through  existing  common  carrier  pipelines;  shipment  by  tanker 
from  California;  or  the  use  of  some  other  proposed  project  such  as  the 
Pactex  Pipeline  from  California  to  West  Texas  and  shipment  through 
existing  common  carrier  pipelines  to  the  Gulf  Coast.  The  use  of 
existing  common  carrier  crude  oil  pipelines  from  the  Midland/McCamey, 
Texas  area  to  other  refineries  in  the  region  assumes  the  existing 
pipelines  are  not  at  capacity  and  the  pipelines  could  accommodate  AAPL 
crude.  See  Figure  2-7  for  representation  of  these  existing  carriers. 
The  estimated  capacity  of  these  carriers  is  listed  in  Table  2-10a. 
Total  throughput  for  these  carriers  is  estimated  at  about  1.5  million  to 
2  million  barrels  per  day  based  on  the  proposed  Pactex  Pipeline  Project 
EIR/EIS.  The  actual  throughput  by  these  carriers  is  proprietary. 
Recent  inquiries  to  the  TRRC  confirmed  no  readily  accessible  public 
records  are  maintained  on  a  long-term  or  short-term  basis  to  show 
volumes  shipped  (Sanchez  1987).  The  largest  of  these  lines  includes  the 
Mesa/West  Texas  Gulf  Pipeline  and  Shell  Pipeline  Company's  Rancho 
Pipeline.  These  lines  range  in  age  from  25  years  for  the  Rancho  line  to 
over  50  years  for  the  Texas/New  Mexico  line.  To  ship  crude  through  the 
existing  system,  the  common  carriers  must  either  dilute  the  heavy  crude 
with  their  current  light  crude  to  allow  shipment,  or  provide  heaters  to 
these  existing  lines  to  allow  shipment  for  the  heavy  California  crude. 
Without  heating  or  thinning,  the  crude  cannot  be  shipped  through  these 
systems.  Modifications  to  these  pipelines  may  include  installation  of 
insulation  and  replacement  of  aged  sections  to  accommodate  the  optimum 
pumping  capacities  of  these  systems. 

The  use  of  tankers  would  involve  the  shipping  of  California  heavy 
crude  from  ports  in  California  south  along  the  Pacific  coast  to  Panama, 
across  Panama,  across  the  Caribbean  and  Gulf  of  Mexico,  to  the  Texas 
Gulf  Coast  (see  Figure  2-8).  This  distance  is  approximately  5,500  miles 
in  length  and  would  most  likely  utilize  tankers  in  the  50,000  to  100,000 
DWT  size  class.  If  100,000  DWT  tankers  are  used,  about  one  ship  per  day 
would  be  required  for  the  300,000  BPD  throughput.  Shipment  of  crude 
between  U.S.  ports  requires  the  use  of  U.S.  flag  ships. 

The  use  of  other  alternatives  such  as  the  proposed  Pactex  Pipeline 
in  connection  with  the  existing  carriers  of  West  Texas  would  be  similar 
to  the  proposed  No  Action  Alternative  using  the  All  American  Pipeline. 
The  Pactex  Pipeline  proposes  to  ship  900,000  BPD  of  ANS  crude  to  the 
PADD  3  refineries.  Pactex  can  ship  heavy  California  0CS  and  San  Joaquin 
Valley  crude  if  it  wishes  to  dilute  that  crude  with  the  ANS  shipment. 
The  Pactex  Pipeline  has  no  heating  capacity  as  proposed;  its  route  is 
from  Los  Angeles  to  Midland,  Texas.  In  Midland,  it  could  tie  in  with 
the  existing  common  carrier  pipeline  network  as  discussed  for  the  first 
option  of  the  No  Project  Alternative. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  2-40 

This  section  replaces  Section  2.7  on  pages  2-40  through  2-46  of  the 
Draft  SEIS. 

2. 7  BLM  Preferred  Alternative 

2.7.1  Preferred  Alternative 

Federal  agencies  are  required  by  the  Council  on  Environmental 
Quality's  NEPA  regulations  (40  CFR  1502.14)  to  identify  their  preferred 
alternative  for  a  project  in  the  Draft  and  Final  EISs  prepared  for  the 
project.  The  preferred  alternative  for  the  All  American  Pipeline 
Project  must  be  one  of  the  four  studied  by  this  SEIS:  the  Proposed 
Route,  the  Northern  Alternative,  the  Southern  Alternative,  or  the  No 
Project  (project  denial)  Alternative.  The  preferred  alternative  is  not 
a  final  agency  decision.  It  is  instead  an  indication  of  the  agency's 
preliminary  preference.  The  final  decision  will  be  announced  in  a 
Record  of  Decision  issued  at  least  30  days  after  the  Final  SEIS  is 
publ ished. 

The  Bureau's  preferred  alternative  is  the  Northern  Alternative. 
This  is  the  only  alternative  that  the  BLM  believes  is  acceptable.  The 
reasons  for  this  choice  are  summarized  below. 

2.7.2  Rationale 

The  impacts  of  constructing  and  operating  all  three  routes  across 
Texas  would  be  similar  in  many  respects.  The  number  and  likelihood  of 
crude  oil  spills  is  approximately  the  same  for  the  three  routes  (about 
eight  over  the  life  of  the  project),  and  the  average  spill  size  would  be 
the  same  (about  3,750  barrels).  There  is  little  difference  in  the 
amount  of  sensitive  soils  crossed.  No  route  stands  out  as  likely  to 
affect  many  more  or  less  cultural  sites  or  paleontological  localities 
than  any  other.  Socioeconomic  impacts  would  be  minimal.  Air  quality 
effects  would  be  essentially  the  same  (since  the  same  amount  of  crude 
would  be  delivered  to  Gulf  Coast  refineries  in  any  case,  even  if 
delivered  by  tanker  or  existing  pipeline  under  the  No  Project 
Alternative). 

All  three  routes  could  significantly  affect  riparian,  wetland, 
wildlife,  freshwater  fisheries,  and  marine  resources  should  a  large 
spill  occur  along  the  routes  from  the  Brazos  River  to  Webster  and  Texas 
City.  The  threatened  bald  eagle  habitat  could  be  impacted  by  an  oil 
spill  from  any  of  the  three  routes. 

The  effects  of  the  alternatives  do  differ  in  several  significant 
ways,  however.  Significant  impacts  would  occur  that  would  be  unique  to 
a  given  alternative.  These  differences  are  addressed  by  alternative 
below. 

2.7.2.1  Proposed  Route.  The  Proposed  Route  crosses  the  Edwards 
Bal cones  Fault  Zone  Aquifer.  The  probability  of  a  pipeline  break  is 
relatively  small  (there  is  about  one  chance  in  ten  that  a  major  spill 
would  occur  along  the  6-mile  stretch  over  the  40-year  project  life). 
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However,  should  a  break  occur,  crude  oil  could  enter  the  aquifer  in  a 
catastrophic  situation  (a  break  near  a  creek,  particularly  during  a 
rain).  BLM's  catastrophic  analysis  has  been  reevaluated.  As  a  result, 
we  believe  the  effects  of  such  a  spill  could  be  somewhat  more  severe 
than  those  identified  in  the  Draft  SEIS  (see  Final  SEIS  Appendix  B). 
All  American  has  already  proposed  a  highly  mitigated  construction 
program  (seven  remote-control  valves,  trench  lining,  thick-walled  pipe), 
so  most  of  the  reasonable  mitigation  measures  have  been  included  in  the 
project  design. 

The  Proposed  Route,  like  the  Northern  and  Southern  Alternatives, 
could  affect  several  other  aquifers.  However,  it  would  cross 
significantly  more  miles  of  sensitive  aquifers  than  the  Northern 
Alternative  (404  miles  rather  than  332).  All  three  routes  would  cross 
portions  of  the  Edwards  Plateau  Aquifer,  but  the  Proposed  Route  would 
cross  a  much  larger  amount.  Because  both  the  Edwards  Plateau  and 
Edwards  Balcones  Fault  Zone  Aquifers  are  solution  limestone  formations, 
an  oil  spill  that  reached  either  aquifer  would  be  difficult  if  not 
impossible  to  clean  up.  The  vulnerability  of  a  sandstone  aquifer,  such 
as  the  Northern  Alternative's  Carrizo-Wilcox  Aquifer  is  much  less,  and 
the  feasibility  of  cleanup  is  much  higher. 

2.7.2.2  Northern  Alternative.  The  route's  most  significant 
problem  involves  river  crossings.  The  Colorado  River  crossing  is  in  the 
habitat  of  the  threatened  Concho  water  snake.  Without  mitigation, 
populations  of  the  snake  could  be  significantly  affected.  The  route 
crosses  several  streams  at  crossing  points  above  municipal  water 
supplies.  However,  BLM  would  require  valves  (many  of  them  remote- 
control)  at  each  crossing  site,  which  would  greatly  reduce  the  potential 
amount  of  oil  spilled.  Further,  it  would  be  much  easier  to  clean  up 
spills  into  rivers  than  a  comparable  spill  which  entered  a  limestone 
solution  aquifer  such  as  the  Edwards. 

The  route  would  cross  significantly  fewer  miles  of  slopes  steeper 
than  15  percent  than  the  Southern  Alternative  and  slightly  fewer  than 
the  Proposed  Route  (13  miles  as  compared  to  30  and  17,  respectively). 
The  route  mileage  across  sensitive  aquifers  (332)  would  be  considerably 
less  than  for  the  Proposed  (404  miles)  and  Southern  (418  miles)  routes. 
The  Edwards  Balcones  Fault  Zone  Aquifer  would  not  be  crossed.  No 
streams  that  interact  with  the  Fault  Zone  Aquifer  and  that  contain 
sensitive  fish  populations  would  be  crossed  (compared  to  two  by  the 
Proposed  Route  and  six  by  the  Southern  Alternative). 

2.7.2.3  Southern  Alternative.  Construction  difficulties  would 
present  the  most  serious  problems  with  this  route  due  to  the  rugged, 
heavily  dissected  topography  that  would  be  crossed.  The  route  would 
cross  twice  as  many  miles  of  slopes  greater  than  15  percent  than  either 
of  the  other  2  routes.  Nine  unstable  slope  areas  would  be  crossed 
(compared  to  five  by  the  Northern  Alternative  and  one  by  the  Proposed 
Route).  Significantly  more  miles  of  slopes  steeper  than  15  percent 
would  be  encountered.  These  problems  could  not  be  mitigated. 
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Several  other  significant  problems  would  occur.  The  route  would 
disturb  twice  as  many  acres  of  riparian  vegetation  as  either  the 
Northern  Alternative  or  the  Proposed  Route  (260  compared  to  121  and  138, 
respectively).  Although  the  Edwards  Balcones  Fault  Zone  Aquifer  would 
not  be  crossed,  the  route  crosses  six  streams  containing  important  fish 
populations  that  interact  with  the  aquifer  (compared  to  two  for  the 
Proposed  Route  and  none  for  the  Northern  Alternative).  An  estimated 
1,300  residences  would  be  subject  to  construction  noise  levels  in  excess 
of  65  dBA  (compared  to  750  for  the  Northern  Alternative  and  500  for  the 
Proposed  Route).  Rivers  would  be  crossed  at  lower  points,  closer  to 
coastal  estuaries. 

2.7.2.4  No  Project  Alternative.  All  American  may  ship  its  crude 
through  the  existing  pipeline  grid  from  west  Texas  to  the  Gulf  Coast. 
Between  1.5  and  2.0  million  barrels  per  day  of  pipeline  capacity  serves 
west  Texas;  the  actual  amount  of  crude  being  snipped  is  not  available. 
There  are  12  existing  pipelines  that  could  service  the  All  American 
Pipeline  from  McCamey  and  they  are  all  at  least  25  years  old.  Five  of 
these  pipelines  would  cross  the  Edwards  Balcones  Fault  Zone  Aquifer. 
Since  the  existing  pipelines  are  older  and  do  not  have  the  same 
technology  as  All  American,  they  would  have  a  higher  frequency  of  spills 
and  ruptures.  One  of  the  largest  of  these,  Shell  Pipeline  Company's 
24- inch  Rancho  Pipeline,  was  cut  in  May  1986  near  Austin,  spilling  at 
least  2,400  barrels  where  it  crossed  the  Edwards  Balcones  Fault  Zone 
Aquifer.  Some  lines  would  have  to  be  retrofitted  or  rebuilt  to  ship 
heavy  crude. 

If  not  shipped  by  pipeline,  the  crude  could  be  moved  by  tanker. 
Tankers  would  have  a  greater  risk  of  oil  loss,  and  the  resources  at  risk 
are  generally  more  extensive  and  difficult  to  protect  than  inland 
resources.  Approximately  3,900  miles  along  the  Pacific  Coast  and 
1,600  miles  in  the  Caribbean  and  Gulf  of  Mexico  would  be  vulnerable  to 
tanker  spills.  During  the  40-year  project  life,  tankers  would 
experience  about  6  spills  greater  than  10,000  barrels  at  300,000  BPD 
throughput.  This  compares  to  100,000  barrels  lost  from  an  anticipated 
27  spills  (averaging  3,750  barrels)  on  the  All  American  Pipeline  from 
California  to  the  Gulf  Coast.  Oil  lost  in  marine  environments  is  often 
difficult  to  contain  and  clean-up.  Emergency  response  teams  generally 
consider  inland  spills  much  easier  to  deal  with;  terrestrial  spills  are 
normally  smaller  than  tanker  spills. 

2.7.3  Conclusion 

The  Northern  Alternative  presents  fewer  problems  than  the  other 
three  alternatives.  Its  difficulties  can  be  corrected  to  a  greater 
degree.  BLM  believes  it  is  an  acceptable  alternative,  a  conclusion  that 
cannot  be  reached  for  the  Proposed  Route,  the  Southern  Alternative,  and 
the  No  Project  Alternative. 

Although  the  Northern  Alternative  would  create  impacts,  its  effects 
can  in  large  measure  be  mitigated.  Consider  the  following:  an  oil 
spill  along  the  Proposed  Route  can  still  pose  a  significant  risk  to  the 
Edwards  Balcones  Fault  Zone  Aquifer,  despite  an  intensive  mitigation 
program.   The  Southern  Alternative  would  encounter  severe  construction 
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problems  which  cannot  be  mitigated.  The  No  Project  Alternative  would 
result  in  crude  being  shipped  by  older  pipelines  or  inherently  less  safe 
tankers.  The  Northern  Alternative's  problems  center  on  oil  spills  into 
rivers;  with  mitigation,  these  can  be  noticeably  reduced.  These 
advantages  support  BLM's  conclusion  that  it  is  an  acceptable 
alternative,  and  that  it  is  BLM's  preferred  alternative. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  3-8 

The  following  section  is  an  insert  to  Section  3.2.2.1.1  on  page 
3-8,  following  paragraph  1,  of  the  Draft  SEIS. 

The  counties  that  obtain  groundwater  from  the  Edwards-Trinity 
Plateau  Aquifer  along  the  Proposed  Route  are  Upton,  Crockett,  Sutton, 
and  Kimble.  The  geologic  units  that  yield  useable  quantities  of 
groundwater  along  this  part  of  the  Proposed  Route  consist  of  Quaternary 
Alluvium,  Edwards  and  associated  limestones,  Antlers  Formation,  Santa 
Rosa  Formation,  and  the  Glen  Rose  Formation.  Figure  3-la,  Sections  A-A1 
and  B-B',  TDWR  (1979),  Report  No.  235,  indicates  the  stratigraphic 
relationships  between  these  geologic  units  in  this  area.  Also  from  the 
same  report,  Figure  3-lb  shows  the  approximate  altitude  of  water  levels 
in  the  Edwards-Trinity  Plateau  Aquifer,  and  Figure  3-lc  shows  the 
altitude  of  the  base  of  the  Edwards-Trinity  Plateau  Aquifer  for  this 
area. 

The  Proposed  Route  starts  at  McCamey  in  Upton  County  and  trends 
south-southeast  into  Crockett  County.  The  geologic  units  that  yield 
useable  quantities  of  groundwater  along  this  part  of  the  route  are 
Quaternary  Alluvium,  Antlers  Formation,  Chinle  Formation,  and  the  Santa 
Rosa  Sandstone  Formation.  There  are  no  municipal  water  supplies  that 
could  be  affected  by  the  pipeline  along  this  portion  of  the  route  as  the 
City  of  McCamey  pipes  water  from  Pecos  County  15  miles  away. 

The  Proposed  Route  crosses  the  central  portion  of  Crockett  County 
diagonally  from  the  northwest  to  east-southeast.  The  municipal  water 
supply  that  could  be  affected  by  the  pipeline  is  that  from  the  City  of 
Ozona  which  is  situated  about  4  miles  north  of  the  Proposed  Route.  Data 
from  Figure  3-lb  indicate  that  the  general  groundwater  movement  in  the 
county  is  to  the  south  and  south-southeast  away  from  the  city  water 
supply.  However,  data  from  TWDB  (1967)  Report  No.  47,  indicate  that 
heavy  pumping  by  the  City  of  Ozona  has  caused  a  groundwater  depression 
in  the  hydraulic  gradient  of  between  5  to  7  miles  in  diameter  around  the 
city.  Therefore,  when  the  city  is  pumping  from  the  Edwards-Trinity 
Plateau  Aquifer,  the  general  groundwater  movement  is  northward  toward 
the  City  of  Ozona. 

The  Proposed  Route  crosses  the  central  part  of  Sutton  County 
generally  trending  from  west-northwest  to  east-southeast.  The  primary 
geologic  unit  that  yields  useable  groundwater  along  this  part  of  the 
Proposed  Route  is  the  Edwards  and  associated  limestones.  The  only 
municipal  water  supply  that  could  be  affected  by  the  pipeline  is  that  of 
the  City  of  Sonora  which  is  3  miles  north  of  the  Proposed  Route.  Data 
from  Figure  3-lb  indicate  that  the  general  groundwater  movement  is  to 
the  south,  away  from  the  city  water  supply. 

The  Proposed  Route  crosses  the  southwest  corner  and  southern  part 
of  Kimble  County  trending  from  west  to  south-southeast.  The  primary 
sources  of  useable  groundwater  are  from  wells  and  springs  in  the  Edwards 
and  associated  limestones.  Figure  3-lb  shows  the  approximate  altitude 
of  water  levels  in  the  Edwards-Trinity  Plateau  Aquifer.  These  data 
indicate  that  groundwater  movement  in  this  area  coincides  with  the 
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divides  of  the  Llano  River  basin.  Groundwater  from  the  Edwards  and 
associated  limestones  in  bordering  counties  moves  down  the  hydraulic 
gradient  into  Kimble  County,  where  it  becomes  part  of  the  spring  flow  or 
emerges  from  springs,  and  then  enters  Kimble  County  as  the  base  flow  of 
streams.  These  sources  of  water  could  be  affected  by  the  Proposed 
Route. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  3-114 

The  following  section  is  an  insert  to  Section  3.3.2  on  page  3-114, 
following  paragraph  5,  of  the  Draft  SEIS. 

The  Edwards-Trinity  Plateau  Aquifer 

The  counties  that  obtain  groundwater  from  the  Edwards-Trinity 
Plateau  Aquifer  along  the  Northern  Alternative  consist  of  Upton,  Reagan, 
Irion,  and  Tom  Green.  The  geologic  units  that  produce  groundwater  along 
this  route  consist  of  Quaternary  Alluvium,  Edwards  and  associated 
limestones,  Antlers  Sand,  Chinle  Formation,  and  the  Santa  Rosa 
Formation.  Figure  3-la,  Section  C-C1,  the  geologic  section  between 
Upton  and  Tom  Green  Counties,  TDWR  Report  No.  235  (1979)  indicates  the 
stratigraphic  relationships  between  these  geologic  units.  Also  from  the 
same  report,  Figure  3-lb  shows  the  approximate  altitude  of  water  levels 
in  the  Edwards-Trinity  Plateau  Aquifer,  and  Figure  3-lc  shows  the 
altitude  of  the  base  of  the  same  aquifer  for  this  area  along  the 
Northern  Alternative. 

The  Northern  Alternative  crosses  the  southern  part  of  Upton  County 
trending  from  west  to  east.  The  municipal  water  supply  that  could  be 
affected  by  the  pipeline  belongs  to  the  City  of  Rankin  which  obtains 
water  from  the  Antlers  Sand  Formation.  However,  data  from  Figure  3-lb 
indicate  a  general  groundwater  movement  to  the  south,  away  from  the  city 
water  supply. 

The  Northern  Alternative  crosses  the  central  part  of  Reagan  County 
trending  from  east  to  west.  The  municipal  water  supply  that  could  be 
affected  by  the  pipeline  is  that  from  the  City  of  Big  Lake  which  obtains 
groundwater  from  the  Edwards  and  associated  limestones  and  the  Antlers 
Sand  Formation.  Data  from  Figure  3-lb  indicate  a  general  groundwater 
movement  to  the  southeast  and  the  city  water  supply  is  upgradient  from 
the  pi  pel ine. 

The  pipeline  crosses  the  southern  portion  of  Irion  County  trending 
from  east  to  west.  The  municipal  water  supply  that  could  be  affected  by 
the  pipeline  is  that  of  the  City  of  Barnhart  which  obtains  groundwater 
from  the  Edwards  and  associated  limestones  and  the  Antlers  Sand 
Formation.  Data  from  Figure  3-lb  indicate  that  this  area  is 
downgradient  from  the  Northern  Alternative. 

The  pipeline  crosses  the  southern  portion  of  Tom  Green  County 
trending  from  southwest  to  east-northeast.  The  municipal  water  supply 
that  could  be  affected  by  the  pipeline  is  that  from  the  Town  of 
Christoval  which  obtains  groundwater  from  shallow  wells  and  springs  of 
the  Edwards  and  associated  limestones.  Data  from  Figure  3-lb  indicate 
that  this  area  is  downgradient  from  the  pipeline. 

Carrizo  -  Wilcox  Aquifer 

The  Northern  Alternative  crosses  the  Carrizo-Wi lcox  Aquifer  in 
Milam  and  Burleson  Counties.  The  Carrizo  Sand  and  the  Wilcox  Group  are 
in  hydraulic  continuity  and  function  as  a  single  aquifer.  This  aquifer 
is  overlain  by  the  Brazos  River  alluvium  along  the  Northern  Alternative. 
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The  thickness  of  this  flood  plain  alluvium  ranges  from  9  to  75  ft. 
About  220  million  acre- ft  of  groundwater  is  stored  in  the  Carrizo-Wi lcox 
aquifer.  The  yields  of  wells  in  these  counties  range  from  a  few  gallons 
per  minute  (gpm)  to  about  2,500  gpm  of  fresh  to  slightly  saline  water. 
Figure  3-ld  illustrates  the  approximate  thickness  of  sand  containing 
fresh  to  slightly  saline  water  in  the  Carrizo-Wilcox  Aquifer  and  also 
shows  the  approximate  altitude  of  the  top  of  the  Carrizo  Sand  in 
Burleson  County.  The  geologic  cross-section  shown  in  Figure  3-ld  runs 
parallel  to  and  in  close  proximity  of  the  Northern  Alternative. 

This  cross-section  illustrates  the  intermittent  flood  plain 
alluvium  along  this  route  and  also  minor,  younger  aquifers  which  may  be 
in  hydraulic  conductivity  with  the  Carrizo-Wilcox  Group. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  4-25 

The  following  Section  4.2.1.4  is  an  insert  on  page  4-25  of  the 
Draft  SEIS  following  paragraph  2. 

4.2.1.4  EPA  Emergency  Response.  The  history  of  oil  spill  impacts 
and  emergency  response  was  evaluated  by  interviewing  the  EPA  Emergency 
Response  Coordinators.  EPA  was  interviewed  in  Regions  VI,  VIII,  IX,  and 
at  the  National  Center  for  Emergency  Response  in  New  Jersey.  These 
individuals  were  asked  a  number  of  questions  with  regard  to  how  crude 
oil  spills  behaved  in  freshwater.  The  general  conclusions  through  all 
Regions  were:  1)  oil  spills  into  freshwater  systems  are  of  high  concern 
and  substantial  resources  are  applied  to  correct  the  problem;  and  2)  no 
freshwater  contamination  by  crude  oil  has  occurred  on  a  catastrophic 
scale.  Generally  speaking,  some  surface  water  users  could  not  withdraw 
water  due  to  safety  concerns  for  one  to  two  days.  No  long-term 
contamination  by  crude  oil  or  its  toxic  components  was  found.  Standard 
Oil  Spill  Contingency  Plans  were  able  to  cope  with  containment  and 
cleanup  of  these  spills. 

The  responses  of  various  EPA  Emergency  Response  Teams  are 
summarized  as  follows: 

1.  What  amount  of  a  spill  is  characterized  as  hazardous?  The 
amount  that  results  in  a  visible  sheen  over  the  surface  of  the 
water. 

2.  How  often  do  you  have  to  respond  to  a  major  oil  pipeline 
break?  Oil  pipeline  breaks  are  very  few  compared  to  coastal 
oil  spills  and  other  types  of  inland  oil /product  spills 
(Humphrey  1987). 

3.  What  concentration  of  oil  products  in  water  is  required  to 
alert  the  users  of  drinking  water  supplies?  In  Region  9,  a 
concentration  of  10  times  the  U.S.  EPA1 s  drinking  water 
criteria  is  used  to  shut  down  a  water  supply  and  to  trigger 
implementation  of  the  use  of  alternate  water  supplies.  In 
other  Regions  (Regions  2,  6,  8,  and  10),  if  a  visible  sheen  is 
seen  near  the  intake,  this  is  considered  a  hazardous  amount, 
and  alternate  drinking  water  supplies  are  used  (Brubaker 
1987). 

To  determine  if  the  normal  water  supply  is  safe  to  use, 
affected  municipalities  monitor  oil  and  grease  concentrations. 
Other  parameters  used  to  determine  if  a  water  supply  is  safe 
are  taste  and  odor  (Metcalf  1987). 

4.  Who  pays  for  cleanup  and  alternate  water  supplies  if  these  are 
necessary?  The  responsible  party  is  always  liable,  although 
the  amount  depends  upon  the  party's  ability  to  pay  (Anonymous 
1987). 

5.  What  kinds  of  residue  analyses  are  usually  conducted?  The 
Emergency  Response  Teams  usually  conduct  an  analysis  of  the 
oil  in  order  to  fingerprint  the  oil  so  it  can  be  traced  to  the 
responsible  party  (Anonymous  1987). 
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Municipalities  and  state  health  departments  usually  conduct 
water  residue  analyses  which  usually  include  oil  and  grease, 
and  to  a  lesser  extent,  specific  soluble  fractions  of  the  oil 
(Hammack  1987). 

6.  Have  any  of  the  Emergency  Response  Teams  had  experience  with  a 
pipeline  break  that  contaminated  an  aquifer?  No,  none  of  the 
Emergency  Response  Teams  in  the  EPA  regions  contacted  had 
experience  with  an  aquifer  being  contaminated  by  an  oil  spill 
(Metcalf  1987). 

7.  How  "clean  is  clean"?  This  is  determined  on  a  case-by-case 
basis  and  depends  upon  the  following: 

1.  the  resources  affected, 

2.  the  ability  of  responsible  party  to  pay, 

3.  budgets  of  Emergency  Response  Team,  and 

4.  regulation  says  "reasonably  achievable"  (Anonymous  1987). 

8.  How  much  oil  spill  activity  is  there?  In  Region  8,  about 
120  to  150  oil  and  petroleum  product  spills  are  reported  per 
year.  Of  these,  the  Emergency  Response  Team  responded  to 
about  20  to  30  and  of  the  20  to  30,  only  about  10  or  12 
actually  required  cleanup  (Jones  1987). 

9.  What  is  the  overall  fate  of  a  crude  oil  spill  in  freshwater, 
especially  in  a  stream?  According  to  Region  8,  their  broad 
"rule  of  thumb"  is  as  follows: 

<10%  is  soluble 

20%  is  volatile 

10  to  20%  is  lost  onto  banks  and  vegetation 

40  to  50%  is  actually  recovered  (Jones  1987). 

The  following  is  a  summary  of  some  case  histories  of  crude  oil 
and/or  oil  product  spills. 

1.  The  San  Juan  River  Spill.  This  spill  occurred  in  the  spring 
of  1973  as  the  result  of  a  crude  oil  pipeline  break.  The 
break  was  caused  by  record  flows  and  is  still  the  largest 
inland  water  oil  spill  recorded  to  date  for  Region  8.  The 
volume  of  oil  spilled  was  over  10,000  barrels,  and  it  flowed 
into  the  San  Juan  River  in  Colorado.  Because  the  break 
occured  during  high  flows,  conventional  cleanup  methods  could 
not  be  used.  Cleanup  in  this  case  was  assisted  by  nature  in 
that  high  flows  helped  to  disperse  the  oil,  and  the  abundance 
of  debris  in  the  river  served  to  collect  it.  When  the  flows 
subsided,  cleanup  crews  removed  the  oily  debris.  U.S.  EPA 
Region  8  had  responsibility  for  emergency  response. 

Resources  at  risk  included:  1)  The  Goosenecks  area  of  the  San 
Juan  River,  and  2)  Lake  Powell.  No  oil  was  observed  to  have 
reached  Lake  Powell,  and  fish  or  wildlife  deaths  were  not 
observed.  No  drinking  water  supplies  were  at  risk  (Jones 
1987). 
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2.  North  Platte  River  Gasoline  Spill.  This  spill  occurred  in  the 
North  Platte  River  downstream  of  Casper,  Wyoming  in  March  of 
1987  and  resulted  in  an  extensive  fish  kill  in  a  short  period 
of  time.  No  drinking  water  sources  had  to  be  closed.  After 
several  miles,  most  of  the  gas  had  volatilized.  Because  of 
the  volume  of  water  discharged  annually  by  the  North  Platte 
River,  recovery  is  expected  to  be  rapid.  U.S.  EPA  Region  8 
was  responsible  for  response  and  cleanup  (Jones  1987). 

3.  Colonial  Pipeline  Kerosene  Spill.  The  Colonial  Pipeline  broke 
twice  in  1980  and  spilled  kerosene  into  the  Rapahannock  River 
and  Bull  Run  Creek  in  the  State  of  Virginia  (U.S.  EPA  Region 
2).  A  major  reservoir  on  Bull  Run  Creek  that  served  both 
recreation  and  drinking  water  uses  was  at  risk.  Water  supply 
districts  were  immediately  warned.  These  districts  took  water 
samples  for  oil  and  grease  analysis  and  they  also  used  taste, 
odor,  and  visible  sheen  criteria  to  determine  effects  on  water 
supplies.  The  Emergency  Response  Team  was  the  EPAs  national 
team  and  it  collected  numerous  samples  for  analyses  of 
benzene,  toluene,  and  other  constituents.  Fish  and  wildlife 
were  affected,  but  hard  numbers  were  not  readily  available. 
The  area  is  now  fully  recovered  (Humprey  1987). 

4.  The  San  Diego  Creek  Gasoline  Spill.  In  November  1986,  a 
gasoline  pipeline  broke  and  overwhelmed  San  Diego  Creek. 
Concentrations  in  the  water  were  as  high  as  100,000 
milligrams/liter.  Aquatic  life  in  the  Creek  was  devastated, 
and  at  the  mouth  of  San  Diego  Creek  the  Newport  Ecological 
Reserve  was  severely  affected. 

After  5  months,  concentrations  of  gasoline  in  the  sediments 
ranged  from  100  to  500  parts  per  million,  with  gasoline  in  the 
water  column  much  higher.  At  this  point,  April  of  1987,  signs 
of  recovery  in  the  stream  of  the  ecological  reserve  are  scarce 
(Cartois  1987).   This  spill  occurred  in  EPA  Region  9. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  4-36 

This  section  is  an  insert  to  Section  4.2.3.2  on  page  4-36  of  the 
Draft  SEIS. 

Sediment  loading  due  to  construction  was  analyzed  using  the 
Universal  Soil  Loss  Equation  (USLE).  The  basic  equation  is  A  =  RK(LS)CP 
where:  A  =  soil  loss  per  unit  area,  R  =  rainfall  factor  or  erosion 
index,  K  =  soil  erodibility  factor,  LS  =  length  slope  factor,  C  = 
cropping  management  factor,  and  P  =  conservation  practice  factor. 

Sediment  loading  was  calculated  using  data  from  the  Brazos  River 
crossing  near  Richmond.  This  river  crossing  was  chosen  because  of  the 
amount  of  data  available  and  because  the  crossing  is  representative  of 
stream  crossings  in  the  coastal  plain  for  all  three  routes. 

The  USLE  was  used  to  calculate  the  amount  of  sediment  entering  the 
Brazos  River  during  construction.   The  following  values  were  used: 

R  =  10.1  foot  -  ton  inch/acre  hour.  This  was  based  on  a  storm 
of  2  inches  of  rain  per  hour  lasting  one  hour. 

K  =  0.35  (unitless).  Based  on  a  silty  sandy  soil  with  slow  to 
moderate  permeability. 

LS  =  3.2.  Based  on  a  200-foot  long  cut  on  a  15  percent  slope. 

The  15  percent  slope  was  generated  on  30  feet  of  relief  over 
200  feet. 

C  =  0.9.  For  rough  irregular  tracks,  all  directions. 

P  =  1.0.  No  conservation  practices. 

A  =  10.2  tons/acre. 

Area  disturbed  on  one  bank  is  200  feet  by  100  feet  wide;  total  area 
equals  approximately  0.5  acres.  The  estimated  maximum  sediment  inflow 
from  the  storm  is  5.1  tons  in  approximately  one  hour. 

The  table  below  lists  some  selected  flow  values,  suspended  solids 
and  suspended  solids  discharged  on  the  Brazos  River  near  Richmond.  The 
table  shows  that  during  low  flow,  the  amount  of  suspended  solids 
discharged  is  relatively  low.  However,  when  discharge  is  high,  the 
suspended  solids  discharged  are  also  high.  The  average  annual  flow  for 
the  Brazos  River  is  about  7,000  cfs,  which  corresponds  to  a  suspended 
solids  discharge  of  4,800  to  6,000  tons  per  day  (200  to  250  tons  per 
hour).  An  increase  of  2  to  2.5  percent  in  suspended  sediment  transport 
caused  by  construction  should  not  cause  a  significant  impact  to  occur  at 
average  or  above-average  flows.  At  very  low  discharges,  sediment 
transport  from  overland  flow  may  have  a  significant  effect  on  total 
transported  material  for  the  river.  However,  at  low  flow  conditions,  we 
do  not  expect  significant  transport  of  sediment  from  overland  flow 
because  of  dry  conditions,  and  during  periods  of  stormy  weather  sediment 
transport  from  overland  flow  can  be  controlled  by  breaks  in  slope,  silt 
fences,  ground  cover,  etc. 
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Discharge 

Suspended 

Suspended  Solids 

Date 

(cubic  feet/second) 

Solids  (mg/1) 

Discharged  (tons/day) 

10/17/81 

22,700 

6,330 

388,000 

11/01/81 

47,400 

4,440 

568,000 

11/17/81 

9,540 

91 

2,340 

03/22/82 

1,600 

40 

173 

06/14/82 

7,620 

384 

7,900 

11/07/83 

2,550 

855 

5,890 

12/21/83 

1,060 

22 

63 

06/13/84 

2,410 

313 

2,040 

08/29/84 

1,030 

12 

33 

The  amount  of  sediment  entering  the  streams  in  the  central  and 
western  part  of  the  state  is  expected  to  be  less.  The  stream  banks  in 
these  areas  typically  have  flatter  slopes  which  reduce  the  transport 
capability  of  overland  flow,  and  the  thickness  of  the  soil  layer  is  very 
small  because  bedrock  is  often  near  or  at  the  surface. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  4-172 

This  section  replaces  Section  4.5  of  the  Draft  SEIS,  beginning  on 
page  4-172. 

4. 5  No  Project  (No  Action)  Alternative 

The  No  Project  (No  Action)  Alternative  would  include  three  methods 
of  crude  oil  transport  should  the  proposed  pipeline  not  be  constructed. 
The  two  existing  systems  include  the  use  of  existing  pipelines  or 
existing  tankers.  These  two  transport  systems  are  complex  and  are  not 
documented  in  such  a  manner  to  enable  a  detailed  quantitative  impact 
assessment;  however,  a  qualitative  analysis  has  been  conducted  for  this 
SEIS.  As  described  in  Section  2.6,  currently  operating  common  carrier 
pipelines  could  be  used  for  distribution  of  crude  oil  from  the 
Midland/McCamey  area  to  refineries  in  the  Gulf  Coast  region;  the  heavy 
crude  oil  could  be  shipped  by  tanker  from  California;  or  the  oil  could 
be  shipped  from  California  by  some  other  proposed  pipeline  such  as 
Pactex  to  West  Texas  and  transferred  to  currently  operating  common 
carrier  pipelines  for  shipment  to  the  Gulf  Coast. 

4.5.1  Common  Carrier  Crude  Oil  Pipelines 

The  current  common  carrier  crude  oil  pipelines  of  West  Texas  are 
listed  in  Table  2-10a.  None  of  these  pipelines  currently  ship  crude  oil 
comparable  to  the  heavy  OCS  or  San  Joaquin  Valley  crude  oil.  To 
transport  oil  by  these  pipelines,  the  oil  would  need  to  be  heated  or 
blended  with  thinner  crudes  to  allow  shipment.  Because  these  existing 
lines  are  not  insulated,  it  may  require  more  frequent  heating  or 
retrofitting  of  insulation  to  ensure  oil  flow  of  undiluted  crude.  Many 
of  these  lines  are  small  and  are  at  or  near  capacity.  Only  the 
Mesa/West  Texas  Gulf  or  Rancho  Pipelines  are  of  sufficient  size  to 
potentially  carry  300,000  barrels  of  crude  per  day,  but  this  would 
result  in  total  displacement  of  their  current  contractors.  About  15  to 
20  percent  of  the  total  capacity  of  all  12  lines  would  be  required  to 
ship  the  300,000  BPD  of  heavy  crude.  If  the  heavy  crude  were  blended 
with  the  lighter  oils,  it  could  possibly  be  dispersed  through  the  system 
network.  However,  from  an  economic  perspective,  most  carriers  are 
unwilling  to  blend  lower  quality  crude  with  higher  quality  crude  and 
thus  reduce  its  value. 

The  West  Texas  Intermediate  and  Alaska  North  Slope  crudes  are  worth 
about  $18  to  $20  per  barrel,  and  the  heavy  California  crudes  are  worth 
about  $8  to  $10  per  barrel.  Blending  will  disproportionately  reduce  the 
value  of  the  lighter  crudes.  If  one  or  two  lines  were  used  and  their 
shipments  transferred  to  other  lines,  which  may  or  may  not  be  possible 
based  on  existing  standing  contracts,  retrofits  of  heaters  and  possibly 
insulation  would  be  required.  The  economics  of  retrofits  are 
questionable  because  the  economic  life  of  most  pipelines  is  about  40 
years  before  maintenance  and  repair  costs  begin  to  exceed  the  cost  of 
building  a  new  line.  The  youngest  of  these  existing  lines  is  the  Shell 
Pipeline  Company's  Rancho  Pipeline  which  is  25  years  old.  The  oldest  of 
these  lines,  the  Texas/New  Mexico,  is  over  50  years  old.  Thus,  with 
useful  pipeline  lives  of  about  15  years  or  less,  the  capital 
improvements  may  not  be  economically  viable. 
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The  environmental  impacts  of  using  existing  pipelines  would  vary. 
The  pipelines  that  would  require  retrofit  of  heaters  and  insulation 
would  have  construction  impacts  similar  to  the  proposed  All  American 
Pipeline.  By  evaluating  Figure  4-la  and  looking  at  these  existing 
pipeline  alignments  relative  to  the  Proposed  Route,  the  Northern 
Alternative,  and  the  Southern  Alternative,  we  can  make  some  general 
conclusions  regarding  impacts.  The  Amdale,  the  Mesa/West  Texas  Gulf, 
and  the  Mobil  pipelines  would  have  impacts  similar  to  the  Northern 
Alternative.  The  Exxon  North  line,  the  Rancho  Pipeline,  and  the 
Texas/New  Mexico  line  would  have  impacts  similar  to  the  Proposed  Route. 
The  American  Petrofino  line  and  the  Exxon  South  line  roughly  parallel 
the  Southern  Alternative.  Through  the  combination  of  all  the  existing 
lines,  each  of  the  major  watersheds  within  the  State  of  Texas,  with  the 
possible  exception  of  the  Rio  Grande,  would  be  potentially  affected  by 
these  existing  systems.  In  terms  of  groundwater,  each  of  the  major 
groundwater  basins  within  the  state  would  be  potentially  affected  (see 
Figure  2-7).  Cumulatively,  over  4,U00  miles  of  sensitive  aquifers 
within  the  State  of  Texas  are  crossed  by  these  existing  lines. 
Retrofitting  of  these  lines  would,  in  some  respects,  be  similar  to  the 
construction  of  the  All  American  Pipeline.  That  is,  if  one  or  two  of 
the  larger  lines,  such  as  the  Rancho  Pipeline  or  the  Mesa/West  Texas 
Gulf  line,  were  retrofitted  with  heaters,  there  would  be  some 
construction  at  the  pump  stations.  Should  insulation  be  required,  or 
some  of  the  lines  be  replaced,  the  existing  pipeline  would  be  excavated 
and  a  new  pipeline  installed.  In  summary,  the  magnitude  of  construction 
retrofit  impacts  would  depend  on  the  number  of  existing  lines  to  be 
upgraded  and  the  nature  of  the  required  retrofits. 

The  key  question  relative  to  impacts  of  the  No  Project  Alternative 
versus  the  Proposed  Project  rests  on  the  potential  operational  risks  of 
shipping  crude  oil  by  the  current  common  carrier  pipeline  systems  in  the 
West  Texas  area  versus  shipment  by  a  new  All  American  Pipeline  system. 
Because  these  pipelines  are  all  older  than  25  years,  the  risk  is  greater 
than  that  of  a  new  pipeline.  The  number  of  spills  per  mile  per  year  of 
50  barrels  or  more  would  be  at  the  rate  of  1.3  x  10-3  (Mastandrea  1982). 
For  instance,  the  Rancho  Pipeline  would  have  approximately  0.585  spill 
per  year  and  23  spills  over  a  40-year  project  life,  assuming  its  life 
could  be  extended  to  65  years.  All  the  systems  cumulatively  have  a 
spill  frequency  of  approximately  7.2  spills  per  year.  An  unknown  factor 
is  the  increased  stress  that  might  be  placed  on  these  existing  systems 
by  increasing  pressure  or  extending  their  life  to  accommodate  heavy 
crude  over  the  proposed  40-year  life.  As  we  can  see  by  examining 
Figure  2-7,  the  Edwards  Aquifer  and  other  sensitive  aquifers  are  at  risk 
at  present  from  these  pipelines.  Many  of  the  river  systems  such  as  the 
Colorado  would  still  be  threatened  by  potential  oil  spills.  Basic 
pipeline  statistics  are  based  on  the  number  of  miles  of  pipeline.  By 
using  an  existing  system,  the  total  number  of  miles  across  sensitive 
resources  would  not  increase;  however,  the  volume  would  increase,  plus 
the  useful  life  of  these  systems  would  be  extended.  Table  4-62  in 
Modifications  and  Corrections  shows  how  one  factor  such  as  remote- 
control  valves  can  decrease  potential  oil  spill  volumes.   Many  safety 
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features  either  are  not  included  in  these  existing  lines,  or  are  not  at 
the  same  level  of  effectiveness.  If  these  lines  are  optimized  for  full 
throughput,  the  likelihood  of  oil  spills  and  the  volume  of  oil  spills 
would  be  higher  than  for  the  proposed  All  American  project. 

In  conclusion,  it  is  not  clear  that  it  is  feasible  to  retrofit 
these  existing  lines  to  serve  the  40-year  project  life  of  the  All 
American  Pipeline.  Secondly,  should  dilution  and  blending  be  required 
to  ship  the  oil  by  existing  pipelines,  it  is  unlikely  the  shippers  would 
be  receptive  to  reducing  the  value  of  oil  shipped.  Thirdly,  many  of  the 
sensitive  resources  identified  for  the  various  alternatives  to  the  All 
American  Pipeline  would  still  be  at  risk  from  the  same  oil,  only  from 
existing  carriers.  Based  on  extending  the  useful  life  of  these 
pipelines  25  or  more  years  and  on  the  cumulative  risk  from  these  systems 
to  sensitive  receptors  in  Texas,  it  appears  the  No  Project  Alternative 
could  potentially  have  greater  environmental  impacts  than  the  Proposed 
Route,  the  Northern  or  Southern  Alternatives  and  may  not  be  feasible 
from  an  engineering,  economic,  or  environmental  standpoint. 

4.5.2  Tankers 

The  shipment  of  oil  by  tanker  would  involve  loading  the  heavy  crude 
oil  on  the  West  Coast,  shipping  it  to  Panama,  transfer  to  the  Panama 
Pipeline,  and  unloading  onto  tankers  in  the  Caribbean,  or  loading  the 
oil  onto  small  ships  passing  through  the  Panama  Canal  for  shipment  to 
various  Gulf  Coast  refineries.  Approximately  3,900  miles  along  the 
Pacific  Coast  and  approximately  1,600  miles  in  the  Caribbean  and  Gulf  of 
Mexico  would  be  vulnerable  to  tanker  oil  spills  for  a  total  transport 
distance  of  5,500  miles  (see  Figure  4-lb).  In  California,  some  of  the 
0CS  crude  could  be  shipped  by  pipeline  to  existing  ports,  such  as  Los 
Angeles  and  the  San  Francisco  Bay  area  for  loading  onto  tankers.  If  the 
All  American  Pipeline  from  Santa  Barbara  County  to  McCamey  were  not 
operable,  some  marine  tanker  terminal  expansions  may  be  required  in 
Santa  Barbara  and  San  Luis  Obispo  Counties  for  shipment  of  0CS  produced 
in  those  areas.  The  tankers  would  be  heated  to  prevent  the  oil  from 
solidifying  during  shipment. 

The  use  of  tankers  would  avoid  the  potential  adverse  oil  spill 
impacts  to  sensitive  terrestrial  features,  such  as  endangered  species, 
surface  water  supplies,  groundwater  supplies,  and  recreational 
facilities.  However,  tankers  have  a  greater  risk  of  oil  loss  and 
increased  air  pollution.  Oil  spill  impacts  from  tankers  are  larger  in 
magnitude  than  pipelines  and  could  potentially  damage  a  large  number  of 
sensitive  resources  including  water  birds,  fin  fish,  shellfish, 
wetlands,  beaches,  marinas,  and  other  marine  and  estuarine  resources. 
The  mean  tanker  spill  volume  would  be  about  19,679  barrels  (including 
spills  in  port  and  at  sea)  (Lanfear  and  Amstuz  1983).  During  the 
40-year  project  life,  tankers  would  experience  about  6  spills  greater 
than  1,000  barrels  at  300,000  BPD  throughput  (Table  4-61a),  and  about  9 
spills  greater  than  1,000  barrels  at  450,000  BPD  (Table  4-61b).  Using  a 
50,000  DWT  tanker,  about  320,000  barrels  per  tanker  could  be  transported 
(ADL  1984);  thus,  one  tanker  trip  per  day  would  be  required  for  the 
proposed  All  American  Pipeline  throughput. 
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Comparing  the  risk  of  tankers  to  the  proposed  All  American  Pipeline 
and  including  the  entire  distance  from  Santa  Barbara  to  Texas, 
approximately  27  spills  are  estimated  for  the  All  American  Pipeline 
during  the  40-year  project  life.  At  the  projected  average  of 
3,750  barrels  per  spill,  the  volume  of  oil  spilled  during  the  project 
life  would  be  about  100,000  barrels.  Based  on  the  estimate  of  about  6 
tanker  spills  greater  than  10,000  barrels,  with  each  spill  averaging 
19,679  barrels,  approximately  120,000  barrels  would  be  lost. 

Oil  lost  in  marine  environments  is  often  difficult  to  contain  and 
cleanup.  The  proximity  of  cleanup  equipment,  the  difficulty  of  dealing 
with  conditions  in  open  ocean  environments,  the  effectiveness  of 
containment  and  cleanup  equipment,  all  contribute  to  a  high  risk  to 
marine  resources.  Emergency  response  teams  generally  consider  inland 
spills  much  easier  to  contain  and  cleanup;  terrestrial  spills  are 
normally  smaller  than  tanker  spills,  especially  tanker  spills  at  sea 
(rather  than  at  port). 

4.5.3  Other  Alternatives 

A  third  possible  No  Project  Alternative  would  be  to  ship  oil  to 
Texas  through  another  pipeline  such  as  the  proposed  Pactex  Pipeline.  If 
the  Pactex  line  were  constructed  as  planned,  it  could  deliver 
900,000  BPD  to  Midland,  Texas,  and  use  existing  common  carriers  to 
distribute  oil  to  the  Gulf  Coast  and  other  regional  refineries.  The 
Pactex  components  indicate  they  could  dilute  heavy  0CS  crude,  and  San 
Joaquin  Valley  crude  with  ANS  to  achieve  suitable  viscosities  for  an 
unheated  system.  Based  on  our  current  analysis  of  the  existing  common 
carrier  systems,  the  total  capacity  is  less  than  2  million  BPD  (see 
Table  3-34).  In  our  judgment,  the  900,000  BPD  Pactex  system  would  face 
difficulties  similar  to  the  All  American  Pipeline  in  terms  of 
distributing  its  full  volume  to  PADD  3  refineries.  There  would  also  be 
the  economic  concern  of  lowering  the  grade  of  ANS  to  dilute  the  heavy 
California  crudes.  The  primary  goal  of  the  Pactex  project  is  to  deliver 
ANS  crude  to  the  PADD  3  refineries;  ANS  does  not  require  heating,  is  of 
a  high  grade,  and  has  a  large  refining  capacity  throughout  PADD  3.  At 
this  point  in  time,  there  appears  to  be  no  environmental  or  economic 
benefit  for  the  Pactex  project  over  the  proposed  All  American  project 
for  transporting  heavy  California  crude  through  existing  common  carrier 
pipelines  to  the  PADD  3  refineries. 
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MODIFICATIONS  AND  CORRECTIONS  TO  APPENDIX  A 

The  following  sections  (1.1  through  1.5)  are  inserts  to  Section  1.0 
of  the  Draft  SEIS  at  the  end  of  page  A-l. 

1. 1  Crude  Oil  Components 

As  indicated  in  Table  Al-1,  four  major  sources  of  crude  are 
expected  to  be  transported  by  the  All  American  Pipeline,  and  each  of 
these  sources  contains  a  widely  varying  mixture  of  crude  oil 
constituents.  In  order  to  calculate  expected  trace  constituents  and, 
finally,  health  effects,  assumptions  for  the  percent  hydrocarbon 
breakdown  of  average  West  Texas  Intermediate  crude  were  made.  Please 
refer  to  Appendix  B  of  the  Final  SEIS. 

Crude  oil  typically  contains  trace  amounts  of  several  toxic  or 
hazardous  compounds.  These  trace  constituents  include  volatile 
organics,  polynuclear  aromatic  hydrocarbons  (PAHs),  and  metals. 
Table  Al-2  includes  the  solubility  limit  (in  water)  and  the  octanol- 
water  partition  coefficient  as  well  as  typical  concentrations  of  the 
major  hazardous  constituents  in  crude  oil. 

The  octanol-water  partition  coefficient  is  equal  to  the 
concentration  of  a  substance  in  octanol  divided  by  the  concentration  of 
the  substance  in  water  when  the  octanol  and  water  solutions  are  in 
equilibrium  with  each  other.  The  high  partition  coefficients  of  the 
volatile  organics  and  especially  of  the  PAHs  reflect  the  hydrophobic 
nature  of  these  compounds.  In  the  event  of  a  spill  of  sufficient  extent 
to  impact  the  underlying  aquifer,  crude  oil  will  pool  in  a  separate 
phase  above  the  water  table.  Hazardous  constituents  will  diffuse  from 
this  separate  crude  oil  phase  into  the  groundwater.  However, 
concentrations  in  groundwater  will  be  limited  due  to  the  large  octanol- 
water  partition  coefficients  of  the  organic  compounds.  For  instance,  if 
the  crude  oil  contains  1,000  mg/1  benzene,  then  groundwater  in 
equilibrium  with  the  crude  oil  will  contain  approximately  10  mg/1 
benzene.  This  relationship  is  not  exact  since  crude  oil  is  a  mixture  of 
several  hydrocarbons  rather  than  just  octanol,  but  the  nonpolar  nature 
of  the  hydrocarbons  will  tend  to  keep  the  organic  compounds  in  solution 
in  the  crude  rather  than  in  the  groundwater.  The  hydrophobic  nature  of 
the  organic  constituents  will  result  in  maximum  groundwater 
concentrations  significantly  below  solubility  limits.  In  addition, 
groundwater  velocity  can  affect  maximum  concentrations  if  the  velocity 
is  sufficient  to  make  the  reaction  diffusion- limited  within  the  crude 
rather  than  equilibrium  limited.  Down-gradient  of  the  separate  phase 
crude  oil,  concentrations  will  be  even  lower  due  to  naturally  occurring 
dispersion,  degradation,  and  dilution. 

Little  information  is  available  on  the  partitioning  of  trace  metals 

between  crude  oil  and  groundwater.  It  is  commonly  assumed  that  the 
total  quantity  of  any  metal  dissolved  in  the  oil  will  eventually  enter 

the  groundwater  system.   This  is  a  conservative  assumption  as  it 

neglects  differences  in  water  and  oil  solubilities  and  assumes  that 

there  is  a  consistent  concentration  gradient  toward  the  groundwater.  A 

more  appropriate  conceptual  model  would  be  one  that  accounts  for 
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TABLE  Al-1 
CRUDE  OIL  PROPERTIES 


Santa  Barbara 
Channel  and 
Santa  Maria   San  Joaquin     Alaskan     West  Texas 


Basin       Valley     North  Slope   Intermediate 
(OCS)        (SJV)        (ANS)         (WTI) 


Light  Gasoline  and  Naphtha 
Components 
(C5  to  3800)1  in  LV%3      10.0  20.5         17.7  33 


Heavier  Components 
(380°+)2  in  LV% 

89.3 

79.5 

82.3 

66 

Sulfur  in  wgt%4 

4.36 

0.52 

1.15 

0.82 

°API  Gravity5  @  60°F 

17 

.95  -  19.11 

12.6  -  38.6 

23.0  -  26.4 

27.1  -  53.0 

Kinematic  Viscosity  @ 
in  centi stokes 

68" 

3F 
1, 

080  -  1,500 

5.9  -  4,300 

25  -  58 

3.1  -  33 

^5  to  300°  for  OCS. 
2(300°+)  for  OCS. 
3 L i q u i d  volume  percent. 
4Weight  percent. 
5Crude  oil  density. 
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TABLE  Al-2 
HAZARDOUS  CONSTITUENTS  OF  CRUDE  OIL 


Typical 

Solubility  in  Water 

Concentration 

Compound 

(mg/1) 

K 
ow 

in  Crude  Oil  (mg/1 ) 

benzene 

1,750 

100 

330-3,400 

toluene 

535 

500 

750-20,400 

ethylbenzene 

152 

1,400 

660-2,600 

xylene  (total) 

198 

890 

2,700-27,000 

phenanthrene 

1.0 

29,000 

f luoranthene 

0.206 

340,000 

pyrene 

0.132 

200,000 

benzo(a) anthracene 

0.0057 

400,000 

chrysene 

0.0018 

400,000 

benzo(b)f luoranthene 

0.014 

4,000,000 

benzo(k)f luoranthene 

0.0043 

7,000,000 

benzo(a)pyrene 

0.0012 

1,000,000 

benzo(g,h,i)perylene 

0.0007 

10,000,000 

antimony 

0.1-0.3 

cadmium 

1.0-2.5 

nickel 

3.0-120 

copper 

0.2-12.0 

lead 

0.001-0.2 

mercury 

0.03-0.1 

Sources: 

W.A.  Gruse  and  D.R.  Stevens,  "Chemical  Technology  of  Petroleum,"  McGraw-Hill, 
New  York,  1960. 

K.  van  Nes  and  H.A.  van  Western,  "Aspects  of  the  Constitution  of  Mineral  Oils," 
Elsevier,  Amsterdam,  1951. 

EPA,  Superfund  Public  Health  Evaluation  Manual,  Office  of  Emergency  and  Remedial 
Response,  Washington  D.C.,  October  1986. 

Note:   K   octanol-water  partition  coefficient  (concentration  of  chemical  in 
octanol  divided  by  concentration  of  chemical  in  water,  at  equlibrium). 
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preferential  partitioning,  background  concentrations  of  metals  in 
groundwater,  and  equilibrium  conditions.  The  conservative  approach 
overestimates  the  concentration  of  metals  in  the  groundwater. 

In  comparison,  the  mobility  of  metals  in  groundwater  has  received  a 
great  deal  of  attention.  From  this  work,  qualitative  judgements  of  the 
fate  and  transport  of  trace  metals  in  groundwater  can  be  made  with  a 
relative  degree  of  confidence. 

The  Electric  Power  Research  Institute  has  published  a  report  (EPRI 
1982)  on  the  chemical  (precipitation/dissolution  and  adsorption/ 
desorption)  and  biological  (methylation  and  alkylation)  attenuation 
mechanisms  of  elements  and  thus,  their  hydrogeochemical  behavior.  In 
general,  the  crude  oil  trace  metals  have  very  high  potential  for 
retardation.  Cations  are  moderately  retarded  and  anions  which  are  the 
most  mobile  constituents  have  low  retardation  factors.  Of  the  hazardous 
trace  metals  typically  found  in  crude  oil  (Table  Al-2),  only  antimony  is 
an  anion. 

The  mechanisms  responsible  for  attenuating  metals  in  groundwater 
are  dependent  on  the  groundwater  and  aquifer  characteristics.  At  the 
pHs  and  temperatures  typically  encountered  in  groundwater  systems  the 
metals  in  Table  Al-2  are  generally  found  in  low  concentrations  in  most 
geologic  settings.  The  degree  to  which  the  concentrations  of  these 
metals  are  limited  in  groundwater  is  directly  dependent  on  the 
percentage  of  clay  and  organic  matter  in  the  aquifer  matrix.  Clay 
provides  sites  for  cation  exchange  and  electrostatic  adsorption,  while 
organic  matter  forms  complexes  with  the  trace  metals.  Furthermore,  the 
trace  metals  in  Table  Al-2  readily  adsorb  10  hydrous  manganese  and  iron 
oxides.  These  occur  as  coatings  around  sand  grains  and  as  discrete 
grains  of  oxide  mineral  and  are  fairly  ubiquitous  in  soils  and 
sediments.  Thus,  under  typical  hydrogeochemical  conditions  the 
concentrations  of  metals  are  normally  held  to  low  levels.  Any  addition 
of  metals  to  the  groundwater  system  is  usually  compensated  for  by  the 
system's  adsorptive  capacity.  This  is  generally  much  greater  than  the 
existing  concentrations  in  the  groundwater. 

Using  the  values  from  Table  Al-2,  two  case  studies  were  still 
investigated.  Case  1  surveyed  the  effects  of  1,000  barrels  of  oil 
introduced  to:  1)  a  primary  limestone  aquifer  (the  Edwards  Plateau 
Aquifer);  and  2)  a  primary  sandstone  aquifer  (the  Carrizo-Wilcox 
Aquifer).  Case  2  surveyed  the  effects  of  4,500  bbl  of  oil  introduced  to 
the  same  two  aquifers.  In  each  case  study,  for  the  crude  oil  hazardous 
constituents  benzene,  toluene,  ethylbenzene  and  xylene,  four 
calculations  were  made:  1)  the  typical  concentration  (of  a  particular 
constituent)  in  a  given  volume  of  crude;  2)  the  amount  of  that 
constituent  that  would  be  released  by  the  crude  oil  based  on  the 
octanol-water  partition  coefficient;  3)  the  volume  of  water  that  could 
be  saturated  by  the  released  amount  of  the  constituent;  and  4)  the 
volume  of  water  that  could  be  contaminated  to  significant  health  risk 
levels.  The  potential  volume  of  contaminated  water  was  then  compared  to 
the  total,  available  water  in  each  primary  aquifer.  Refer  to  Table  Al-3 
and  Al-4  for  all  calculated  values. 
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TABLE  Al-3 
CASE  1:   1,000  BBL  INTRODUCED  TO  GROUNDWATER 


Benzene 


Toluene 


Ethylbenzene    Xylene 


Solubility  in  water- (mg/1)    1750 

typical  concentration       5.248xl07 
(of  particular  compound)     5.403xl08 
in  1,000  bbls  of  crude 
oil-(mg) 

amount  of  compound  that      5.248x10s- 
would  be  released  by  the     5.403xl06 
crude  oil  based  on  the 
octanol-water  partition 
coefficient-(mg) 

volume  of  water  that  could  be 
saturated  by  the  released    300- 
amount  of  the  compound-(l)    3,087 

volume  of  water  that  could  be 
contaminated  to  significant   8.224xl08- 
health  risk  levels-(l)       8.186xl09 

potential  volume  of 
contaminated  water  compared 
to  total  available  water  in: 

a.  Edwards  Plateau  Aquifer5 


b.  Carrizo-Wilcox  Aquifer6  .22%- 2. 21% 

o/_o 


535 

1.192xl08- 
3.242xl09 


2.384x10s- 
6.484xl06 


445- 
12,119 


7.01x10s' 
1.91xl07 


1.9xl0-4 
0.01% 

2.1xl0-4- 
0.01% 


152 

1.05xl08- 
4.13xl08 


7.5xl04- 
2.95xl05 


493- 
1,940 

1.10x10s' 
4.33x10s 


3.0xl0-s 
1.17xl0-4% 

3.3xl0-5- 
1.3xl0-4% 


198 

4.29xl08- 
4.29xl09 


4.82x10s- 
4.82xl06 


2,434- 
24,343 


7.77x10s 
7.77xl06 


2.10x10-4 
2.10xl0-3% 

2.4x10-4- 
2.4xl0-3% 


xBased  on  carcinogenic  value  for  benzene  of  0.00066  mg/1-from  Ambient  Water 
Quality  Criteria. 

2Based  on  SNARL  chronic  value  for  toluene  of  0.34  mg/1. 

3Based  on  RMCL  chronic  value  for  ethylbenene  of  0.68. 

4Based  on  SNARL  chronic  value  for  xylene  of  0.62. 

5This  volume  is  based  on  water  available  on  a  perennial  basis  and  does  not 
include  substantial  transient  storage  volume.   Estimated  total  available 
water  =  3.7X1011  liters  (Klemt  et  al .  1975). 

Estimated  total  available  water  =  3.3X1011  liters  (Follett  1974). 
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TABLE  Al-4 
CASE  2:  4,500  BBL  INTRODUCED  TO  GROUNDWATER 


Benzene 


Toluene 


Ethylbenzene    Xylene 


Solubility  in  water- (mg/1) 

typical  concentration 
(of  particular  compound) 
in  4,500  bbls  of  crude 
oil-(mg) 

amount  of  compound  that 
would  be  released  by  the 
crude  oil  based  on  the 
octanol -water  partition 
coeff icient-(mg) 

volume  of  water  that  could 
be  saturated  by  the  released 
amount  of  the  compound-(l) 

volume  of  water  that  could 
be  contaminated  to  signifi- 
cant health  risk  levels-(l) 

potential  volume  of 
contaminated  water  compared 
to  total  available  water  in: 

a.   Edwards  Plateau  Aquifer5 


b.  Carrizo-Wilcox  Aquifer* 


1750 

2.35xl08- 
2.43xl09 


2.35xl06- 
2.43xl07 


1.34xl03- 
1.38xl04 


3.56X109-1 
3.68xl010 


535 

5.36xl08- 
1.46xl010 


1.07xl06- 
2.92xl07 


2.0xl03- 
5.46xl04 


3.15xl06-2 
3.58xl07 


152 

4.72xl08- 
1.86xl09 


3.37xl05- 
1.33xl06 


2.22xl03- 
8.75xl03 


4.95xl05-3 
1.96xl06 


198 

1.93xl09- 
1.93xl010 


2.17xl06- 
2.17xl07 


l.lOxlO4- 
1.10x10s 


2.17xl06-4 
2.17xl07 


.96- 
9.95% 

3.5x10-4- 
0.02% 

1.34x10-4 
5.3xl0-4% 

5.9x10-4 
0.01% 

1.1- 
11.2% 

9.5x10-4- 
0.03% 

1.5x10-4- 
6.0x10-4% 

6.6x10-4 
0.01% 

^ased  on  carcinogenic  value  for  benzene  of  0.00066  mg/1-from  Ambient  Water 
Quality  Criteria. 

2Based  on  SNARL  chronic  value  for  toluene  of  0.34  mg/1. 

3Based  on  RMCL  chronic  value  for  ethylbenzene  of  0.68. 

4Based  on  SNARL  chronic  value  for  xylene  of  0.62. 

5This  volume  is  based  on  water  available  on  a  perennial  basis  and  does  not 
included  substantial  transient  storage  volume.  Estimated  total  available 
water  =  3.7X1011  liters  (Klemt  et  al.  1975). 

Estimated  total  available  water  =  3.3X1011  liters  (Follett  1974). 
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The  same  calculations  were  then  applied  to  the  total  soluble  crude. 
For  each  case  study,  the  concentration  of  total  soluble  crude  was 
calculated  using:  1)  an  assumed  value  of  total  crude  available  for 
dissolution  (see  Appendix  B  of  the  Final  SEIS  for  reference  to  this 
assumption)  of  41.85  percent;  and  2)  a  historical  value  of  total  crude 
available  for  dissolution  of  10  percent  which  has  been  found  in  aquifers 
after  oil  spills  (EPA  Region  VIII  Emergency  Response  Branch).  Refer  to 
Table  Al-5  for  all  calculated  values. 

1. 2  Behavior  of  Crude  Oil  in  Porous  Media 

The  following  discussion  on  migration  of  crude  oil  through  porous 
media  is  quoted  directly  from  descriptions  by  Blake  and  Lewis  1983,  and 
Freeze  and  Cherry  1979. 

Once  hydrocarbons  are  lost  through  leaks  or  spills  to  the  ground, 
their  behavior  and  ultimate  fate  become  dependent  on  the  local 
hydrogeologic  conditions.  Petroleum  products  tend  to  follow  the  most 
permeable  zones,  such  as  artificial  fills,  pipeline  trenches,  foundation 
fills,  etc.  These  backfilled  excavations  are  commonly  filled  with  more 
permeable  material  than  the  native  soils,  thus  they  offer  a  low- 
resistance  migration  route.  A  spill  which  might  otherwise  have 
contaminated  a  relatively  localized  area  can  spread  laterally  through 
these  zones  of  artificially  high  permeability  and  make  identification  of 
the  source  difficult. 

In  general,  the  spilled  product  will  migrate  downward  through  the 
unsaturated  zone  with  some  lateral  spreading.  The  rate  of  this  downward 
migration  will  be  dependent  on  the  physical  properties  of  the  soil,  the 
type  of  product,  and  the  volume  of  product  spilled.  The  greater  the 
permeability  and  volume  of  the  spill  and  the  lower  the  viscosity  of  the 
product,  the  more  rapid  the  migration  of  the  spill.  The  downward 
migration  of  the  product  will  eventually  be  stopped  either  by  retention 
in  the  soils,  an  impermeable  barrier,  or  the  water  table. 

If  the  migrating  product  encounters  a  large  enough  volume  of  soil, 
all  of  the  product  may  become  pellicular  and  effectively  immobilized 
before  it  reaches  the  water  table.  The  immediate  hazard  of  groundwater 
contamination  in  this  instance  is  reduced;  however,  subsequent  recharge 
from  precipitation  will  transport  mobile  components  of  the  hydrocarbon 
to  the  aquifer.  The  volume  of  product  retained  by  the  soil  will  be 
dependent  upon  the  soil  characteristics  (i.e.,  porosity  and  pore  size 
distribution)  and  the  type  of  petroleum. 

If  the  hydrocarbon  encounters  an  impermeable  barrier,  it  may  spread 
along  this  layer  and  gradually  be  retained  by  the  soil  until  it  reaches 
an  immobile  state.  However,  if  the  leak  continues  or  if  the  volume  of 
product  is  large  enough,  it  will  accumulate  on  this  layer  and  flow  down 
dip  until  it  reaches  an  outcrop  and  forms  a  surface  seep  or  encounters 
the  water  table.   Blake  and  Lewis  1983. 

Figure  Al-1  depicts  the  manner  in  which  crude  migrates  through  a 
porous  media  to  the  water  table.  In  the  first  migration  stage,  the  oil 
movement  is  primarily  downward  under  the  influence  of  gravitational 
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TABLE  Al-5 
TOTAL  SOLUBLE  CRUDE 


Solubility  in  water  (mg/1) 


Case  1:   1,000  bbl 
50  50 


Case  2: 
50 


4,500  bbl 
50 


concentration  of  total 

soluble  (%)  41.85%2 

Amount  of  compound3  5.49xl010 

that  would  be  released 
by  the  crude  oil  (mg) 


10%! 


1.32xl010 


41.87%2 
2. 48x10 1X 


10%! 

5.94xl010 


volume  of  water  that  would 
be  saturated  by  the 
released  %  total  soluble  (1) 

volume  of  water  that  could 
be  contaminated  to 
significant  health  risk 
levels  (1) 


l.lOxlO9 


l.lOxlO11- 
5.49X1011 


2.64xl08 


2.64xl010 
1.32X1011 


4.97xl09 


4.96xlOn 
2.48xl012 


1.18xl09 

1.19X1011 
5.94X1011 


potential  volume  of 
contaminated  water  compared 
to  total  available  water  in: 

a.  Edwards  Plateau  Aquifer    29-148% 

b.  Carrizo-Wilcox  Aquifer     33-166% 


7%-36% 
8%-40% 


134-670% 
150-751% 


32-161% 
36-180% 


Amount  of  soluble  crude  which  has  historically  been  found  in  aquifers  after 
spil Is. 

2Assumed  total  crude  available  for  dissolution. 

3Based  on  density  of  0.83  gm/cc. 

4Taste  and  Odor  threshold  standards  of  0.1  to  0.5  mg  (Ineson  and  Packham  1967). 
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Free  groundwater  level 


Wetting  zone 
Percolation  zone 


Seepage 


Spreading 
(intermediate  stage) 


Oil  fringe 


Gas  zone  (evaporation  envelope) 


i-'i^. Zone  of  dissolved  hydrocarbons  ;  :•       "--*£»»•; 


Figure  A 1-1.  Migration  of  Oil  Seeping  from  a  Surface  Source 
Followed  by  Migration  of  Dissolved  and  Gaseous 
Hydrocarbons  from  a  Zone  of  Oil  above  the 
Water  Table  (after  Schwille  1967) 
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forces.  During  this  seepage  stage,  capillary  forces  produce  some 
lateral  migration.  This  causes  a  zone,  referred  to  as  the  oil  wetting 
zone,  around  the  core  of  the  infiltration  body.  It  is  comparable  in 
origin  to  the  natural  capillary  fringe  on  the  water  table.  In  the  oil 
wetting  zone,  the  degree  of  oil  saturation  decreases  outwardly,  and 
capillary  forces  (surface  tension)  are  dominant.  In  the  main  seepage 
zone,  only  gravitational  forces  exist. 

Downward  seepage  of  oil  ceases  when  the  seepage  front  reaches  the 
water  table.  Although  it  might  be  expected  that  the  oil  would  spread 
laterally  on  top  of  the  capillary  fringe  rather  than  along  the  water 
table,  experimental  and  field  evidence  indicates  that  considerable 
migration  occurs  within  the  capillary  fringe  at  or  very  near  the  water 
table.  Since  oil  is  almost  immiscible  in  water  and  is  less  dense  than 
water,  it  may  slightly  depress  the  water  table.  Except  for  small 
amounts  of  hydrocarbons  that  go  into  solution,  the  oil  does  not 
penetrate  below  the  water  table.  As  oil  accumulates  on  the  water  table, 
the  oil  zone  spreads  laterally,  initially  under  the  influence  of 
gradients  caused  by  gravity  and  later  in  response  mainly  to  capillary 
forces.  Capillary  spreading  becomes  very  slow,  and  eventually  a 
relatively  stable  condition  is  attained.  In  theory,  stability  occurs 
when  a  condition  known  as  residual  oil  saturation  or  immobile  saturation 
is  reached.  The  experience  of  oil  production  engineers  is  that  below  a 
certain  degree  of  saturation,  oil  is  held  in  a  relatively  immobile  state 
in  the  pore  spaces.  If  the  percent  oil  saturation  is  reduced  further, 
isolated  islands  or  globules  of  oil  become  the  dominant  mode  of  oil 
occurrence.  Over  the  range  of  pressure  gradients  that  can  occur,  these 
islands  are  stable.  As  the  mass  of  oil  spreads  laterally  due  to 
capillary  forces,  the  residual  oil  saturation  condition  must  eventually 
be  attained,  provided  that  the  influx  of  oil  from  the  source  ceases. 
This  is  referred  to  as  the  stable  stage. 

When  the  oil  spill  or  leakage  volume  is  small  relative  to  the 
surface  available  for  contact  as  the  oil  moves  through  the  zone  above 
the  water  table,  the  oil  migration  zone  may  attain  residual  saturation 
and  become  immobile  before  penetrating  the  water  table. 

Because  oil  leakages  or  spills  usually  do  not  involve  large  fluid 
volumes  of  oil,  and  because  migration  is  limited  by  residual  oil 
saturation,  one  might  expect  that  oil  is  not  a  significant  threat  to 
groundwater  quality.  This  is  unfortunately  not  the  case.  Crude  oil  and 
its  derivatives  contain  hydrocarbon  components  that  have  significant 
solubility  in  water.  In  general,  the  lighter  the  petroleum  derivative, 
the  greater  is  the  solubility.  Because  the  solubility  of  the  lighter 
hydrocarbons  greatly  exceeds  the  concentration  levels  at  which  water  is 
considered  to  be  seriously  polluted,  it  is  not  difficult  to  envision 
situations  where  the  effect  of  hydrocarbon  dissolution  is  of  much 
greater  concern  in  terms  of  groundwater  quality  than  the  localized 
immobile  zone  of  immiscible  hydrocarbons  on  and  above  the  water  table. 
For  example,  in  the  situation  represented  in  the  bottom-most  diagram  in 
Figure  Al-1,  the  lateral  flow  of  groundwater  beneath  the  zone  of 
immobilized  oil  could  cause  soluble  hydrocarbons  to  be  transported  large 
distances  along  the  groundwater  flow  paths  (Freeze  and  Cherry  1979). 
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1. 3  Behavior  of  Crude  Oil  in  Fractured  Media 

The  migration  of  crude  oil  in  fractured  media  is  not  as  well 
understood  as  its  migration  through  porous  media.  Figure  Al-2  is  a 
conceptual  cross-section  of  the  Edwards  Aquifer  which  illustrates  the 
complexity  of  flow  found  in  fractured  media. 

There  is  a  great  deal  of  debate  over  the  distance  and  rate  of 
migration  crude  oil  would  move  through  a  highly  fractured  limestone. 
However,  the  discussion  on  dissolution  of  soluble  components  of  crude  in 
groundwater  would  hold  true  equally  well  for  saturated  fractured  media 
as  well  as  for  porous  media. 

Once  soluble  components  are  dissolved  in  groundwater,  their 
migration  is  governed  by  the  movement  of  the  water  itself  in  the 
fractured  media. 

1.4  Health  Effects  of  Crude 

Table  Al-6  presents  the  applicable  National  Water  Quality  Standards 
and  Ambient  Water  Quality  Criteria  for  the  hazardous  trace  constituents 
of  crude  oil.  (The  Texas  State  Water  Quality  Standards  do  not  include 
levels  for  the  constituents  of  concern.)  The  National  Water  Quality 
Standards  include  Recommended  Maximum  Contaminant  Levels  (RMCLs), 
Maximum  Contaminant  Levels  (MCLs),  and  Suggested  No  Adverse  Response 
Levels  (SNARLs).  Only  the  MCLs  are  enforceable.  The  RMCLs  are 
recommended  maximum  concentrations  which  do  not  take  into  account 
feasibility  or  cost  of  attainment.  The  SNARLs  have  been  designated  by 
EPA  as  the  levels  of  pollutant  at  which  no  adverse  effects  are  expected. 
The  chronic  SNARLs  are  based  on  the  long-term  effects  of  a  compound  on  a 
10- kilogram  child  who  drinks  1  liter  of  water  per  day,  thus  the  chronic 
levels  are  conservative  with  respect  to  average  receptors.  The  Ambient 
Water  Quality  Criteria  are  intended  for  assessing  the  potential  effects 
of  pollutants  on  public  health  and  are  not  drinking  water  standards. 
The  Ambient  Water  Quality  Criteria  account  for  ingestion  of  both  water 
and  aquatic  organisms  that  contain  elevated  levels  of  contaminants. 
Thus,  the  Criteria  are  estimates  of  pollutant  concentrations  that  when 
not  exceeded  will  ensure  water  quality  safe  for  humans,  and  in  the  case 
of  potential  carcinogens  give  a  low  level  of  incremental  cancer  risk. 

The  most  conservative  criteria  and  standards  were  used  in 
Tables  Al-3  and  Al-4  to  calculate  the  volume  of  water  that  could  be 
contaminated  by  trace  constituents  to  significant  (based  on  referenced 
water  quality  standards)  health  risk  levels. 

In  the  case  of  total  dissolved  hydrocarbons,  the  taste  and  odor 
threshold  was  used  in  Table  Al-5  to  determine  the  significant  impact 
level,  since  in  Texas,  the  Region  VI  EPA  relies  on:  1)  taste  and  odor 
criteria;  and  2)  visual  sheen,  to  determine  if  a  clean  up  is  complete. 

1.5  Threshold  Size  of  Aquifer  -  Polluting  Oil  Spills 

A  crude  oil  spill's  effect  on  an  aquifer  is  governed  by  many 
variables,  among  them  being  spill  size,  nature  of  the  crude,  aquifer 
properties  (refer  to  Table  3-la)  and  rate  of  groundwater  movement.  The 
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TABLE  Al-6 

WATER  QUALITY  STANDARDS  AND  CRITERIA 
(ALL  CONCENTRATIONS  IN  mg/1) 


Drinking  water  standards 
Compound      RMCL1     MCL2 


Ambient  Water  Qaulity  Criteria 
for  Protection  of  Human  Health 
SNARL3     (Ingesting  Water  and  Organisms) 
Acute  Chronic    Toxicity  Carcinogencity4 


benzene      0 
toluene      2.05 
ethylbenzene  0.685 
xylene  (total) 


0.005: 


420 
12 


c° 
0.34 

0.62 


0.00066 


antimony 

cadmium8 

0. 

0055 

0. 

010 

nickel8 

copper8 

1. 

35 

lead8 

0. 

020 

0. 

05 

mercury 

0. 

0035 

0. 

002 

0.15   0.005 


14.3 
1.4 


0.146 

0.01 

0.0134 

0.05 
0.000144 


phenanthrene 

fluoranthene 

pyrene 

benzo(a) anthracene 

chyrsen 

benzo(b)f 1 uoranthene 

benzo(k) fluoranthene 

benzo(a)pyrene 

benzo(g,h,i)perylene 


Total  PAH 
2.8xl0-6 


1RMCL=Recommend  Maximum  Contaminant  Level 

2MCL  =  Maximum  Contaminant  Level 

3SNARL=Suggested  No  Adverse  Response  Level 

4For  incremental  increased  lifetime  cancer  risk  of  10-6 

5Proposed  value 

6Suspected  carcinogen,  no  chronic  SNARL  calculated  by  National  Academy  of  Sciences 

7Value  is  for  individual  chemicals  or  for  combinations  of  these  chemicals 

8Ambient  water  quality  criteria  based  on  water  hardness  equal  to  50  mg/1  CaC03 
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following  discussion  1)  does  not  take  into  account  aquifer  properties  or 
rate  of  groundwater  movement  and  2)  assumes  that  the  entire  spill  volume 
comes  in  contact  with  a  given  aquifer.  This  discussion  provides  an 
indication  of  the  maximum  impact  an  oil  spill  might  have  on  an  aquifer. 

Tables  Al-3,  Al-4,  and  Al-5  illustrate  the  possible  effects  that 
1,000  barrels  of  crude  and  4,500  barrels  of  crude  could  have  on  the 
Edwards  Plateau  Aquifer  (fractured  media)  and  the  Carrizo-Wilcox  Aquifer 
(porous  media).  These  tables  suggest  that  1,000  barrels  introduced  to 
the  groundwater  could  cause  water  from  up  to  2.21  percent  of  the  Edwards 
Plateau  Aquifer  and  up  to  2.48  percent  of  the  Carrizo-Wilcox  Aquifer  to 
contain  benzene  quantities  at  the  carcinogenic  level  (0.00066  mg/1)  and 
that  the  same  1,000  barrels  could  contaminate  7  to  36  percent  of  the 
Edwards  and  8  to  40  percent  of  the  Carrizo-Wilcox  to  taste  and  odor 
thresholds  for  crude  oil,  assuming  10  percent  of  the  crude  goes  into 
solution  in  the  groundwater.  Thus  1,000  barrels  could  affect  a 
significant  portion  of  these  aquifers  based  on  taste  and  odor  threshold 
values;  however,  toxic  effects  from  compounds  of  concern  would  be 
spatially  limited  to  nearby  wells. 

Referring  to  the  same  tables,  4,500  barrels  introduced  to 
groundwater  spill  could  cause  up  to  9.9  percent  of  the  Edwards  and  11.2 
percent  of  the  Carrizo-Wilcox  waters  to  contain  carcinogenic  levels  of 
benzene.  In  addition,  the  same  volume  of  crude  could  contaminate  32  to 
161  percent  (i.e.  1.61  times  the  volume)  of  the  Edwards  and  36  to  180 
percent  of  the  Carrizo-Wilcox  to  taste  and  odor  thresholds  levels. 
Thus,  a  4,500  barrel  of  crude  could  significantly  impact  these  aquifers 
from  both  a  toxicity  and  a  taste  and  odor  standpoint. 

The  catastrophic  oil  spill  scenario  (Appendix  B,  of  the  Final  SEIS) 
indicated  that  given  the  right  conditions,  a  3,230-barrel  spill  in  the 
Edwards  Balcones  Fault  Zone  recharge  area  could  significantly  impact  34 
percent  of  the  Edwards  Balcones  Fault  Zone  aquifer. 

The  2,300-barrel  Shell  Pipeline  Oil  Spill  in  Travis  County,  Texas 
produced  measurable  contamination  in  a  "perched  zone"  at  a  depth  of  33 
ft.  No  other  measurable  contamination  was  found  at  greater  depth  as  of 
May  1987;  however,  the  investigation  was  still  ongoing  at  that  time. 
Please  refer  to  page  4-23  for  additional  details  on  this  spill. 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  A-8 

This  section  replaces  page  A-8  of  the  Draft  SEIS,  beginning  with 
the  "Composite  Calculations  -  Spill  Volume"  section. 

2.4  Spill  Volume  Prediction 

AAPL  Spill  Rate  =  1.506  barrels  per  mile-year 

Proposed  Route  =  485.7  miles,  7.8  spills  in  40  years 

(1.506)(485.7)  =  731  barrels  per  year 

=  29,259  barrels  in  40  years  =  3,751  barrels  per  spill 

Northern  Alternative  =  545.7  miles,  8.8  spills  in  40  years 

(1.506)(545.7)  =  822  barrels  per  year 

=  32,873  barrels  in  40  years  =  3,736  barrels  per  spill 

Southern  Alternative  =  537.8  miles,  8.6  spills  in  40  years 

(1.506)(537.8)  =  810  barrels  per  year 

=  32,397  barrels  in  40  years  =  3,767  barrels  per  spill 

In  the  recharge  zone,  the  spill  rate  is  0.601  barrel  per  mile-year 

Edwards  Aquifer  =  6.4  miles,  0.057  spills  in  40  years 

(0.601)(6.4)   =  4  barrels  per  year 

=  154  barrels  in  40  years  =  2,699  barrels  per  spill 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  A-9 

This  section  replaces  Section  2.4,  Spill  Volume  Prediction,  on 
page  A-9  of  the  Draft  SEIS. 

Composite  Calculations  -  Spill  Volume 

Generic  Spill  Factors:   Leaks    =  0.303  barrel  per  mile-year 

Ruptures  =  1.853  barrels  per  mile-year 

Correction  Factors: 

Leak        Rupture 

Pipe  Diameter  5.500         5.500 

Leak  Detection  0.800         0.200 

Composite  4.400         1.100 

AAPL  Spill  Factors 

Leaks  =  (0. 303)(4.400)  =  1.333  barrels  per  mile-year 
Ruptures  =  (1.853)(1. 100)  =  2.038  barrels  per  mile-year 

Given:   Leaks    =  75.4  percent  of  spills 
Ruptures  =  24.6  percent  of  spills 

Mean  Spill  Rate  is  given  by: 

(1.333)(0.754)  +  (2.038)(0.246)  =  1.506  barrels  per  mile-year 

Correction  Factors  at  Edwards  Aquifer: 

Leak        Rupture 

Rate  Reduction  0.559        0.559 

Remote  Control  Valves      1.000        0.139 

Composite  Factor  0.559        0.078 

AAPL  Spill  Factors  at  Edwards  Aquifer: 

Leaks  =  (0. 303)(4.400)(0. 559)  =  0.745  barrel  per  mile-year 
Rupture  =  (1. 853)(1. 100)(0. 078)  =  0.159  barrel  per  mile-year 

Mean  Spill  Rate  at  Edwards  Aquifer: 

(0.745)(0.754)  +  (0. 159)(0. 246)  =  0.601  barrel  per  mile-year 
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MODIFICATIONS  AND  CORRECTIONS  TO  PAGE  B-15 

This  section  replaces  Section  2.5  on  page  B-15  of  the  Draft  SEIS. 

2. 5  Spill  Detection  and  Response  Procedures 

Possible  oil  spills  from  the  All  American  Pipeline  may  be  detected 
by  several  means.  The  primary  detection  means  is  the  computerized 
pipeline  leak  detection  and  monitoring  system.  Other  leak  detection 
methods  employed  by  All  American  Pipeline  Company  (AAPL)  include  regular 
aerial  reconnaissance  of  the  pipeline  route  and  surveys  by  AAPL  ground 
crews  during  the  performance  of  their  routine  operational  and 
maintenance  activities.  Outside  parties  such  as  property  owners  along 
the  route  may  also  detect  spills  and  notify  local  officials  (i.e.  county 
sheriff  or  fire  department)  who  would  then  notify  AAPL. 

The  initial  response  to  an  oil  spill  is  notification  of  the 
National  Response  Center  (NRC)  which  coordinates  notifications  of 
pertinent  Federal  Agencies,  appropriate  State  contacts  [in  Texas 
(800)  245-4545  or  (212)  323-7111],  and  appropriate  corporate  personnel 
that  a  spill  has  taken  place.  Concurrent  with  notification  of  the  NRC 
is  initiation  of  the  emergency  shutdown  system,  if  appropriate. 
Detailed  reporting  steps  are  described  in  Section  2.6  below. 

The  emergency  shutdown  system  can  function  in  two  modes.  The  first 
is  to  shutdown  all  oil  flow  into  the  leak  location.  This  could  be  done 
by  initiating  an  emergency  system  stop,  in  which  case  the  computer- 
operated  supervisory  control  system  would  automatically  begin  stopping 
all  operating  pump  units  in  a  predetermined  sequence  and  closing  pump 
isolation  valves.  Alternately,  the  Pipeline  Dispatcher  may  choose  to 
keep  some  pumping  units  downstream  of  the  leak  location  on-line,  while 
shutting  down  only  those  pump  stations  upstream  of  the  leak.  This 
procedure  serves  to  reduce  the  oil  flow  into  the  leak  area  while 
maintaining  suction  pressure  on  the  downstream  side  in  order  to  hinder 
the  return  flow  of  oil  to  the  leak  location  from  the  downstream  side. 
In  addition,  retaining  downstream  pumping  pressure  helps  reduce  the 
pipeline  pressure  in  the  event  of  a  small  leak,  thus  reducing  the  rate 
at  which  the  oil  leaks  from  the  pipeline. 

After  all  pump  stations  have  been  shutdown,  the  Pipeline  Dispatcher 
will  take  action  to  close  remotely  operated  pipeline  block  valves  in  the 
area  of  the  leak.  In  the  event  that  valves  in  the  areas  are  not 
remotely  operated,  valve  closure  will  be  performed  by  the  repair  and 
cleanup  crew  after  arrival  at  the  spill  site. 

After  notification  of  appropriate  personnel  and  agencies  and  after 
shutdown,  the  location  and  spill  size  are  determined.  In  some 
circumstances,  the  location  of  the  oil  spill  may  not  be  immediately 
known.  This  may  be  the  case  if  the  leak  is  below  the  detection  limits 
of  the  supervisory  control  system,  and  oil  is  visually  detected,  such  as 
on  a  river  or  waterway  downstream  of  the  pipeline.  In  such 
circumstances,  the  District  Superintendent  will  initiate  field 
reconnaissance  activities  in  conjunction  with  the  spill  cleanup. 
Reconnaissance  activities  might  include  aerial  surveillance  or  ground 
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patrols  along  the  area  of  the  suspected  leak.  In  the  event  of  a  small 
leak,  the  pipeline  would  not  be  shutdown  entirely  until  the  location  of 
the  leak  were  determined.  Premature  closing  of  the  line  could  result  in 
the  leak  closing  off  before  detection  and  result  in  field  crews  being 
unable  to  locate  and  repair  the  fault.  This  would  result  in  the  leak 
reappearing  upon  system  restart.  Under  these  circumstances,  the 
pipeline  would  continue  operation,  albeit  at  a  lower  operating  pressure 
and  flow,  until  the  leak  could  be  isolated.  After  the  leak  location  was 
firmly  detected,  the  pipeline  would  be  shutdown  to  permit  repair 
operations  to  begin. 

Oil  spill  containment  and  cleanup  actions  will  be  directed  by  the 
AAPL  Oil  Spill  Coordinator  under  the  oversight  of  the  Federal  Oil  Spill 
Coordinator  or  his  designate.  The  containment  and  cleanup  actions  are 
taken  so  as  to  protect  public  safety,  minimize  the  damage  to  the 
environment  from  the  oil,  and  maximize  the  recovery  of  lost  oil. 
Different  procedures  for  spill  containment  and  cleanup  may  be  required 
depending  on  the  circumstances  of  the  spill.  Potential  cleanup  and 
containment  procedures  are  discussed  in  greater  detail  in  Section  3.0  of 
Appendix  B. 
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3.4  IMPACT  SUMMARIES 

This  section  of  the  Final  SEIS  summarizes  the  significant  impacts 
associated  with  each  alternative,  by  resource.  These  narrative 
summaries  supplement  the  impact  summary  tables  for  the  alternatives 
(Tables  4-63,  4-64,  and  4-65)  located  at  the  end  of  Appendix  A  of  the 
Final  SEIS. 
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3.4.1  Impact  Summary  -  Proposed  Route 

System  Safety  and  Reliability 

An  impact  summary  is  not  considered  necessary  for  this  discipline 
because  it  is  not  considered  an  environmental  resource.  This  discipline 
describes  the  safety  and  reliability  of  the  operation  of  the  pipeline, 
which  is  important  in  defining  the  risks  to  environmental  resources. 

Groundwater 

Significant  operational  impacts  to  groundwater  resources  could 
occur  in  the  event  of  pipeline  leaks  or  spills.  The  Proposed  Route 
crosses  404  miles  of  seven  aquifers  that  are  sensitive  to  potential 
contamination  by  oil  spills.  Those  aquifers  are  the  Edwards-Trinity 
Plateau,  Trinity  Group,  Edwards  Bal cones  Fault  Zone,  Carrizo-Wilcox, 
Gulf  Coast,  Queen  City,  and  Sparta  Aquifers  (refer  to  Tables  3-1 
and  3-la  in  the  Modifications  and  Corrections  section  of  the  Final  SEIS 
for  aquifer  properties). 

The  areas  of  highest  sensitivity  to  an  oil  spill  on  the  Edwards 
Plateau  are  cities  and  towns  with  groundwater  supplies  and  important 
springs  discharging  from  this  aquifer.  The  entire  Edwards-Trinity 
Plateau  Aquifer  is  considered  to  be  sensitive;  however,  there  are  local 
variations  in  aquifer  conditions  which  limit  the  potential  adverse 
effects  of  an  oil  spill  in  some  areas  and  cause  other  areas  to  be  highly 
sensitive.  Occurrence  of  an  oil  spill  in  an  unfractured  area  or  where 
fractures  are  filled  with  marl  or  soil  would  most  likely  be  cleaned  up 
at  the  surface  before  a  significant  volume  of  oil  could  infiltrate  to 
depth.  If  a  spill  occurred  and  entered  a  zone  of  open  fractures  or 
solution  channels,  then  oil  could  migrate  relatively  rapidly  through 
these  zones. 

Along  the  Proposed  Route,  typical  depth  to  groundwater  is  200  to 
500  ft  below  the  plateau  surface.  Of  several  possible  sensitive 
receptors,  the  following  would  have  the  greatest  chance  of  impact  by  an 
oil  spill.  The  City  of  Ozona,  because  of  heavy  pumping,  experiences 
groundwater  movement  toward  the  city,  in  spite  of  the  fact  that  under 
normal  conditions  the  city  is  upgradient  of  the  Proposed  Route. 
Groundwater  that  becomes  part  of  spring  flow  or  emerges  from  springs  and 
then  enters  Kimble  County  as  the  base  flow  of  streams  could  be  affected. 
And  finally,  individual  private  and  domestic  wells  located  in  the 
immediate  downgradient  vicinity  of  a  spill  could  be  affected. 

The  route's  crossing  of  the  Edwards  Balcones  Fault  Zone  Aquifer  is 
especially  sensitive  to  potential  contamination  because  of  its  high 
permeability,  rapid  recharge,  and  fracture  dominated  flow 
characteristics.  The  Edwards  Balcones  Fault  Zone  Aquifer  is  governed  by 
complex  hydrogeologic  processes,  and  it  is  extremely  difficult  to 
predict  the  behavior  of  an  oil  spill  in  such  an  aquifer.  The  geology  of 
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this  aquifer  ranges  from  tight  Manley  limestones,  in  which  flow  is  more 
similar  to  that  of  pourous  media,  to  highly  fractured,  vugular  and 
cavernous  limestone,  in  which  flow  is  primarily  governed  by  local 
solution  channel  characteristics.  Flow  in  the  fractured  media,  on  a 
very  local  scale,  may  actually  go  against  the  regional  groundwater 
gradient. 

The  Proposed  Route  of  the  All  American  Pipeline  would  cross  the 
Edwards  Bal  cones  Fault  Zone  Aquifer  in  the  area  which  primarily 
recharges  the  Austin  subarea  of  the  aquifer.  However,  the  route  would 
lie  0.25  mile  to  the  north  of  the  groundwater  divide  which  separates  the 
Austin  subarea  from  the  San  Antonio  subarea  of  the  aquifer.  While  an 
oil  spill  in  this  vicinity  would  probably  move  toward  the  Austin  subarea 
and  Barton  Springs  (20  miles  north  of  the  route),  the  possibility  of 
movement  toward  the  San  Antonio  subbasin  (a  sole-source  aquifer)  and  San 
Marcos  Springs  (7  miles  south  of  the  route)  cannot  be  ruled  out. 
Sensitive  receptors  closer  to  the  route,  including  wells  supplying  the 
cities  of  Buda,  Kyle,  Hays,  Manchaga,  Sunset  Valley,  and  privately  owned 
water  supply  wells  in  the  area,  also  have  the  potential  to  be  affected 
by  an  oil  spill.  Depending  on  the  flow  conditions,  any  of  these  areas 
would  be  downgradient  of  the  pipeline. 

Depth  to  groundwater  in  these  areas  ranges  from  approximately  650 
to  525  ft  below  ground  surface.  Given  the  extreme  vertical  and  lateral 
variations  in  the  structure  of  the  limestone,  it  is  difficult  to  predict 
how  readily  spilled  crude  would  penetrate  any  given  stretch  of  the 
recharge  zone.  Highly  fractured,  cavernous  areas  would  be  more 
extensively  affected  than  tight,  massive  areas.  This  aquifer  is 
important  as  a  municipal  water  supply,  recreational  resource,  and  as  a 
unique  ecosystem. 

In  Gillespie  County,  the  Hensell  Sand  overlying  the  Ellenberger 
Aquifer  consists  of  poorly  sorted  sand,  silt,  and  clay  with  beds  of 
limestone.  The  upper  part  of  the  member  is  generally  fine-grained, 
while  the  lower  part  consists  of  coarse,  angular  sand.  The 
communication  between  the  course  more  permeable  lower  Hensell  Sand  and 
the  upper  portion  of  the  Ellenberger  Aquifer  does  not  give  an  indication 
of  the  ease  or  difficulty  a  surface  oil  spill  would  have  in  penetrating 
the  upper  finer  grained  Hensell  and  reaching  the  water  table.  In 
general,  the  rate  and  extent  of  subsurface  oil  migration  is  slower  and 
less  extensive  in  porous  granular  aquifers.  The  Ellenberger  as  a  whole 
is  not  regarded  as  sensitive.  However,  in  Gillespie  County,  the  City  of 
Fredericksburg  has  5  water  supply  wells  located  less  than  0.5  mile  south 
of  the  Pedernales  River  and  1,000  ft  north  of  the  Proposed  Route. 
Because  of  the  uncertainty  in  the  communication  between  the  Hensell  Sand 
and  the  Ellenberger  Aquifer  in  this  area  and  because  the  Pedernales 
River  may  complicate  the  local  hydrogeology,  the  area  within  2,000  ft  of 
any  supply  wells  for  the  City  of  Fredericksburg  is  considered  sensitive. 

The  Carrizo-Wilcox  Aquifer  crosses  the  Proposed  Route  in  Caldwell 
and  Bastrop  Counties.  The  shallow  depth  to  groundwater  and  high  degree 
of  groundwater  use  for  municipal,  domestic,  and  other  purposes  combine 
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to  make  this  aquifer  sensitive  to  potential  oil  spill  impacts.  Impacts 
would  be  limited  to  the  aquifer  recharge  area  because  oil  would  not 
migrate  downdip  into  the  confined  portions  of  the  aquifer.  Subsurface 
oil  spill  migration  and  behavior  in  the  granular  aquifer  is  more 
predictable  than  in  fractured  limestone  aquifers.  Therefore,  a  smaller 
area  is  likely  to  be  affected  during  the  time  between  a  spill  event  and 
implementation  of  cleanup  measures. 

The  municipalities  of  Ozona,  Sonora,  Kyle,  Fredericksburg,  Weimar, 
Eagle  Lake,  East  Bernard,  Rosenburg,  and  Alvin  rely  on  water  supplies 
within  2  miles  of  the  Proposed  Route,  have  populations  of  over  1,000, 
and  use  groundwater  as  their  primary  source  of  drinking  water. 
Table  3-3  of  the  Final  SEIS  lists  10  springs  which  lie  within  0.2  to 
31  miles  of  the  Proposed  Route. 

A  total  of  6.5  oil  spills  are  estimated  over  a  40-year  pipeline 
life  within  any  sensitive  aquifer  along  the  Proposed  Route  (4.017  x  10-4 
spills  per  mile-year  x  404  miles  x  40  years).  The  probability  of  a 
spill  within  the  Edwards  Aquifer  recharge  zone  (6.4  miles)  and  tributary 
Onion  Creek  basin  (20  miles)  is  calculated  to  be  0.38  spills  in  40  years 
[(2.246  x  10"4  spills  per  mile-year  x  6.4)  +  (4.017  x  10"4  spills  per 
mile-year  x  20)  x  40  years].  The  average  spill  size  for  the  All 
American  Pipeline  has  been  estimated  as  3,750  barrels.  A  detailed 
discussion  of  crude  oil  properties,  aquifer  pollution,  and  potential 
health  effects  is  included  in  Modifications  and  Corrections  Section  3.3 
in  reference  to  Draft  SEIS  Appendix  A  Sections  1.1  through  1.5. 

Considering  the  historically  low  incidence  of  groundwater 
contamination  resulting  from  reported  oil  spills  and  the  response 
measures  included  in  the  Oil  Spill  Contingency  Plan,  not  all  of  the 
predicted  oil  spills  would  result  in  significant  impacts.  There  is, 
however,  a  small  probability  that  significant  impacts  to  groundwater 
quality  could  occur  during  the  operational  life  of  the  project.  Impacts 
would  probably  be  of  limited  extent  (i.e.,  <<2  miles  downgradient)  and 
duration  (i.e.,  several  months  to  years).  Under  some  conditions  (e.g., 
fissured  limestone  aquifers  with  rapid  recharge)  the  extent  of 
contamination  by  di solved  crude  oil  constituents  may  be  greater; 
however,  the  duration  of  impacts  could  be  much  shorter. 

Surface  Water 

The  Proposed  Route  crosses  93  named  water  bodies,  of  which  11  are 
perennial  streams  and  82  are  intermittent.  Eight  of  the  water  bodies 
are  considered  major  in  terms  of  the  size  of  the  channel,  occurrence  of 
downstream  water  users,  and  volume  of  water  (Table  4-11).  There  would 
be  no  significant  impacts  to  these  water  bodies  during  construction.  A 
major  oil  spill  or  leak  would  degrade  water  quality  below  federal  and 
state  standards  and  affect  downstream  users.  These  would  represent 
potential  significant  impacts  to  the  major  crossings.  Other  values  of 
the  water  bodies  (e.g.  aquatic  biology,  recreation)  are  discussed  in 
these  disciplines.  The  proposed  route  crosses  three  streams,  the  South 
Llano,  Pedernales,  and  the  Brazos  Rivers  which  supply  municipal  water  to 
the  towns  and  municipalities  of  Junction,  Llano,  Llano  Municipal  Water 
District,  Johnson  City,  and  Freeport.   The  Town  of  Junction  is  10  miles 
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downstream  of  the  crossing.  The  Proposed  Route  is  upstream  of  two  major 
reservoirs,  Lake  Lyndon  B.  Johnson  and  Lake  Travis.  However,  the 
pipeline  crossings  are  more  than  100  miles  upstream  of  each  reservoir. 

Geology 

Construction  impacts  along  the  Proposed  Route  could  consist  of 
blasting-induced  damage  to  the  Caverns  of  Sonora  along  with  blasting- 
induced  sinkhole  development  or  subsidence  in  other  karstic  areas, 
notably  Kerr  County. 

Pipeline  operations  have  the  potential  to  impact  the  Caverns  of 
Sonora  by  the  migration  of  spilled  oil  through  solution  channels  to  the 
Caverns.  However,  the  Caverns  are  located  1  mile  away  from  the  route, 
and  the  probability  of  significant  impact  appears  very  low. 

There  is  some  chance  that  faulting  and  seismicity,  particularly  in 
the  Houston  area,  could  result  in  damage  to  the  operating  pipeline.  No 
significant  impacts  are  expected  because  of  low  regional  seismicity, 
small  amounts  of  offset  observed  in  active  subsidence  faults,  and 
control  of  subsidence  through  groundwater  withdrawal  restrictions. 

The  highest  potential  for  slope  instability  occurs  at  the  Brazos 
River  crossing  where  30  ft  high  unconsolidated  banks  could  be  undercut 
by  the  river.  Careful  scrutiny  of  the  potential  for  bank  erosion  at 
other  planned  crossings  may  indicate  the  need  to  modify  the  pipeline 
alignment  slightly  during  construction  to  avoid  locally  unstable  banks. 
Although  intense  rainfall  and  construction  grading  could  cause  unstable 
banks  to  fail,  it  is  more  likely  that  slope  failures  would  develop 
progressively  so  that  repair  to  a  damaged  or  threatened  portion  of  the 
pipeline  could  be  made  before  rupture  occurred. 

If  active  karstic  terrain  were  traversed  by  the  pipeline,  active 
sinkholes  or  subsidence  resulting  from  karst  conditions  could  result  in 
pipeline  rupture  with  subsequent  oil  spillage  into  limestone  solution 
channels.  This  is  considered  a  hazard.  Avoidance  of  known  or  suspected 
sinkholes  and  frequent  surveillance  for  signs  of  incipient  failure  would 
eliminate  this  hazard. 

Kier  et  al .  (1977)  show  a  karst  area  immediately  south  of  the  route 
in  Kerr  County.  The  karst  in  the  Edwards  Plateau  Region  is  generally 
considered  to  be  inactive  or  of  such  a  small  scale  (Rose  1972;  and 
Morton  1974)  that  it  would  not  significantly  affect  the  pipeline 
operation. 

Soils 

No  significant  impacts  to  soil  resources  would  occur  with  the 
implementation  of  sound  mechanical  erosion  control  and  revegetation 
techniques.  Impacts  to  soils  resulting  from  oil  pipeline  leaks  and 
ruptures  would  not  be  significant  since  the  relatively  small  areas 
affected  would  be  rehabilitated  by  AAPL  within  a  2-year  period. 
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Aquatic  Biology 

Of  the  93  streams  that  would  be  crossed  by  the  Proposed  Route, 
10  contain  important  fish  populations.  These  include  the  South  Llano 
River,  Pedernales  River,  Colorado  River,  San  Bernard  River,  Brazos 
River,  Oyster  Creek,  Chocolate  Bayou,  Mustang  Bayou,  Highland  Bayou,  and 
Clear  Creek.  Eighteen  important  fish  species  or  species  groups  occur  in 
these  rivers,  while  the  numbers  of  species  in  specific  rivers  range  from 
one  in  Chocolate  Bayou  and  Mustang  Bayou  to  16  in  the  Colorado  River 
(Table  4-15).  Two  reservoirs,  Lake  Lyndon  B.  Johnson  and  Lake  Travis, 
also  are  located  downstream  of  the  Proposed  Route  crossings.  Both  of 
these  reservoirs  contain  important  fish  populations  with  11  and  14 
species  or  species  groups,  respectively.  Two  additional  streams,  the 
San  Marcos  and  Comal  Rivers,  are  included  in  the  study  area  because  the 
Proposed  Route  would  interact  with  the  Edwards  Aquifer.  Three  estuaries 
or  coastal  areas  also  could  be  affected  by  the  Proposed  Route  due  to  an 
oil  spill:  Galveston  Bay  system,  Matagorda  Bay,  and  the  Gulf  of  Mexico 
near  Freeport  and  Surfside. 

Significant  impacts  could  occur  if  a  lubricant  or  fuel  spill 
reached  important  water  bodies  or  blasting  occurred  during  construction. 
Significant  impacts  would  occur  during  operation  if  an  oil  spill  entered 
the  streams,  reservoirs,  or  coastal  areas  listed  above.  Important  fish 
populations  that  could  be  affected  include  both  game  fish  and  threatened 
and  endangered  species  in  freshwater  environments  and  finfish,  shrimp, 
crab,  and  oysters  in  the  marine  environments  (Tables  4-15  and  4-18). 
Two  federally-listed  species,  the  San  Marcos  gambusia  and  the  fountain 
darter,  could  be  affected  if  oil  entered  Spring  Lake  and  the  San  Marcos 
River  via  the  Edwards  Aquifer  (Table  3-9).  Similarly,  two  federal 
candidate  fish  (widemouth  blindcat,  toothless  blindcat)  and  six  federal 
candidate  invertebrates  could  be  affected  if  oil  entered  the  Edwards 
Aquifer.  In  addition,  three  federal  candidate  fish  (smalleye  shiner, 
sharpnose  shiner,  and  Guadalupe  bass)  could  be  affected  if  oil  entered 
rivers  listed  in  Table  3-9. 

Terrestrial  Biology 

Pipeline  construction  would  disturb  a  total  of  5,887  acres  along 
the  486-mile  Proposed  Route.  Approximately  1,264  acres  (104  miles)  of 
this  disturbance  from  McCamey  to  Sonora  have  been  previously  cleared 
along  the  pipeline  ROW.  The  majority  of  the  disturbance  along  the 
entire  route  would  affect  the  oak-mesquite-juniper  type  and  agricultural 
lands.  Approximately  138  acres  of  riparian  habitat  would  be  removed;  a 
significant  impact.  Construction  activities  in  nine  counties  with  areas 
of  oak  wilt  disease  (from  Kimble  to  Colorado  Counties)  would  likely 
spread  the  disease  to  adjacent  disease-free  areas  unless  controlled. 
Construction  and/or  the  possibility  of  a  pipeline  oil  leak  or  rupture 
during  operation  of  the  project  has  the  potential  of  affecting  two 
federally-listed  or  proposed  wildlife  species:  bald  eagle  and  blacked- 
capped  vireo,  with  an  impact  rating  of  1  or  2  (1:  adversely  affect  a 
portion  of  the  population;  2:  adversely  affect  several  individuals).  In 
addition,  the  project  has  the  potential  of  significant  impacts  to  11 
federal  candidate  or  state-classified  endangered  or  threatened  animal 
species  with  an  impact  rating  of  3  (3:  adversely  affect  several 
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individuals  or  reduce  habitat).  No  federal  or  state-listed  or  proposed 
threatened  or  endangered  plant  species  are  known  to  occur  within  or 
adjacent  to  the  proposed  ROW.  Nine  known  locations  of  federal  candidate 
and/or  state  sensitive  (TNHP)  plant  populations  occur  within  a  6-mile 
wide  corridor;  in  addition  one  TNHP  natural  community  occurs  within  the 
corridor.  Based  on  occurrence  information  provided  by  TNHP,  six  of 
these  locations  potentially  would  be  crossed  by  the  Proposed  Route,  a 
significant  impact. 

Cultural  Resources 

Most  of  the  direct  impacts  to  cultural  resources  are  expected  to  be 
incurred  during  the  construction  phase.  Conversely,  few  indirect 
impacts  are  likely  to  result  during  construction.  Impacts  are  therefore 
most  apt  to  occur  within  the  actual  100-ft  wide  construction  ROW. 
Ninety-nine  sites  are  known  to  exist  within  the  100-ft  wide  construction 
ROW  for  the  Proposed  Route.  Prehistoric  site  types  include  burned  rock 
middens,  miscellaneous  burned  rock  features,  quarries,  and  lithic 
scatters.  Historic  site  types  include  intact  structures,  wells/ 
cisterns,  dumps,  and  artifact  scatters.  Past  research  in  the  general 
vicinity  of  the  pipeline  corridor  suggests  that  site  type  variability  is 
in  fact  greater  than  the  inventory  of  know  sites  suggests. 

Few  sites  have  been  evaluated  for  National  Register  eligibility. 
Although  some  of  the  numerous  sites  recorded  during  Texas  A&M 
University's  partial  survey  of  the  proposed  pipeline  route  were  shovel 
tested,  the  testing  was  conducted  mainly  for  the  purpose  of  establishing 
horizontal  site  limits  and  did  not  exceed  50  centimeters  in  depth 
(Muel ler-Wil le  1986).  The  vertical  extent  of  the  sites  is  unknown,  and 
for  management  purposes  they  must  be  regarded  as  unevaluated.  In 
addition  to  the  inventory  of  recorded  sites,  there  are  unrecorded  sites 
in  unsurveyed  portions  of  the  route,  many  of  which  may  be  significant. 
Significant  direct  impacts  to  both  known  and  unrecorded  cultural 
resources  are  certain  to  occur  as  a  consequence  of  ground-disturbing 
activities  associated  with  the  construction  phase. 

Indirect  impacts  to  significant  cultural  resources  are  most  likely 
to  occur  during  the  projected  40-year  operating  life  of  the  project. 
Such  impacts  would  tend  to  occur  outside  of  the  100-ft  construction  ROW. 
However,  the  probability  that  a  given  cultural  resource  would  be  subject 
to  indirect  impact  decreases  with  increased  activity  associated  with 
facilities  operation  itself.  Twenty-six  sites  are  known  to  exist  in  the 
pipeline  corridor  vicinity  but  exterior  to  the  actual  construction  ROW. 
Significance  data  for  these  sites  are  largely  unknown.  The  number  of 
sites  which  actually  exist  within  the  1-mile  study  corridor  straddling 
the  line  is  unknown.  The  potential  for  significant  and  long-term 
impacts  of  an  indirect  nature  is  quite  high;  however,  it  cannot  be 
quantified  without  vastly  increasing  the  cultural  resource  data  base 
along  the  entire  mile-wide  corridor. 

Abandonment  activities  are  similar  to  those  associated  with 
construction  in  the  sense  that  they  involve  surface  and  subsurface 
disturbance.  However,  all  such  activities  should  take  place  in  areas 
previously  disturbed  during  pipeline  construction,  and  it  is  unlikely 


3-217 


that  previously  undisturbed  cultural  sites  would  be  subjected  to 
significant  direct  impact. 

Paleontology 

Most  impacts  to  paleontological  resources  would  be  incurred  during 
the  construction  phase  of  the  project.  Impacts  are  most  apt  to  occur 
within  the  actual  100-ft  construction  ROW  and  could  be  caused  by  any 
ground-disturbing  activities,  whether  at  or  near  the  surface  or  deeply 
subsurface.  The  degree  to  which  any  of  the  various  construction-related 
activities  (clearing/grading,  ditching,  boring,  etc.)  may  adversely 
affect  paleontological  resources  depends  on  the  nature  and  depth  of 
geological  formations  at  any  given  location. 

Significant  impacts  may  occur  where  any  of  the  units  designated  as 
high  or  medium  sensitivity  are  crossed  by  the  pipeline  route.  High 
sensitivity  units  crossed  by  the  pipeline  are  the  Cook  Mountain 
Formation  (east-cultural  portion  of  route),  Oakville  and  Fleming 
Formations  (Fayette-Colorado  County  vicinity),  and  Beaumont  Formation 
(Wharton  County  to  east  end  of  route).  Medium  sensitivity  units  are  the 
Glen  Rose  Formation  (Kimble-Kendall  County  vicinity),  Eagle  Ford  Group 
and  Buda  Formation  (Austin-San  Marcos  vicinity),  caves  on  the  Edwards 
Plateau,  and  Pleistocene  Terraces.  Terraces  can  occur  at  stream 
crossings  anywhere  along  the  route.  Of  particular  concern  are  the 
crossings  of  the  Pedernales  River,  Colorado  River,  Onion  Creek,  Live  Oak 
Draw,  and  Johnson  Draw. 

Both  of  the  known  paleontological  localities  along  the  corridor  are 
in  formations  rated  as  highly  sensitive  (Fleming  and  Beaumont 
Formations).  Significant  impacts  could  therefore  occur  at  either 
locality. 

Operation  of  the  pipeline  is  unlikely  to  produce  additional 
significant  impacts  to  paleontological  resources,  particularly  if 
activities  are  largely  confined  to  the  original  construction  ROW.  The 
threat  of  significant  impact  to  paleontological  sites  from  abandonment 
activities  is  also  small  because  all  such  activities  would  take  place  in 
areas  previously  disturbed  during  pipeline  construction. 

Air  Quality  and  Meteorology 

No  significant  impacts  were  identified  for  air  resources. 

Land  Use  and  Recreation 

There  are  no  significant  land  use  impacts  under  normal  construction 
and  operation  procedures.  Exotic  and  native  game  species  could  be 
significantly  impacted  on  private  game  reserves  if  adequate  fencing  to 
protect  these  animals  is  not  installed  during  construction  activities. 
If  an  oil  spill  was  to  occur  in  a  river,  lake  or  estuary,  many 
recreational  resources  and  activities  could  be  significantly  impacted 
depending  upon  the  location  and  severity  of  the  spill.  Table  4-32 
describes  these  potentially  impacted  resources. 
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Socioeconomics 

No  significant  impact  from  changes  in  area  population,  employment, 
or  demands  on  public  servies  and  facilities  would  be  experienced  along 
the  Proposed  Route.  Five-year  average  occupancy  rates  for  temporary 
housing  along  the  route  are  not  available;  therefore,  significant 
impacts  on  housing  cannot  be  quantified.  It  is  assumed  that  in  central 
Texas,  along  the  western  portion  of  the  line,  short-term  adverse  impacts 
on  housing  may  occur  along  the  sparsely  populated  segments  of  the 
pipeline,  but  these  do  not  represent  significant  impacts. 

Transportation 

Transportation  effects  from  development  of  the  All  American 
Pipeline  on  the  Proposed  Route  would  not  be  significant. 

Visual  Resources 

Visual  contrast  from  construction  and  operation  of  the  All  American 
Pipeline  would  achieve  the  standards  of  the  BLM  Visual  Resource 
Management  Class  objectives  along  most  of  the  Proposed  Route.  The  only 
significant  adverse  visual  impact  would  occur  at  the  crossing  of  U.S. 
Highway  377  and  the  South  Llano  River.  Visual  effects  would  be 
significant  in  this  limited  area  because  the  existing  scenic  quality  of 
the  narrow  valley  is  both  high  and  unusual  for  the  area  and  because  the 
access  afforded  by  the  highway  provides  visibility  to  the  general 
public.  Application  of  recommended  mitigating  measures  (VR-1)  would 
reduce  the  visual  impact  to  non-significant  levels. 

Noise 

Construction  of  the  All  American  Pipeline  on  the  Proposed  Route 
could  generate  noise  levels  in  excess  of  the  65  dBA  significance 
threshold  at  more  than  500  homes,  depending  on  individual  site 
conditions.  Although  significant,  these  noise  impacts  would  be  limited 
to  less  sensitive  daylight  hours  and  would  affect  individual  homes  for 
only  2  to  3  weeks  out  of  the  6-month  construction  period.  Application 
of  standard  mitigation  measures  such  as  compliance  with  OSHA  standards 
and  use  of  effective  equipment  mufflers  would  not  achieve  the  65  dBA 
criterion,  but  more  stringent  measures  would  not  be  warranted  because  of 
the  extremely  short  duration  of  the  impact. 

Operation  of  the  pipeline  would  cause  long-term  noise  in  excess  of 
65  dBA  at  only  one  or  possibly  two  homes  near  the  Seguin  pump  station. 
Application  of  recommended  Mitigation  Measure  N-l  would  reduce  operating 
noise  to  non-significant  levels  at  noise  sensitive  receptors  near  the 
Seguin  station. 

Abandonment  of  the  pipeline  in  place  would  not  result  in 
significant  noise  effects.  Salvage  of  the  pipeline  would  result  in 
noise  impacts  similar  to  those  described  for  construction. 
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3.4.2  Impact  Summary  -  Northern  Alternative 

System  Safety  and  Reliability 

An  impact  summary  is  not  considered  necessary  for  this  discipline 
because  it  is  not  considered  an  environmental  resource.  This  discipline 
describes  the  safety  and  reliability  of  the  operation  of  the  pipeline, 
which  is  important  in  defining  the  risks  to  environmental  resources. 

Groundwater 

The  546-mile  Northern  Alternative  from  McCamey  to  Webster  and  Texas 
City  crosses  outcrops  or  recharge  zones  of  four  major  and  two  minor 
aquifers.  Using  the  criteria  described  in  Section  3.2.2  in  the  Draft 
SEIS  to  identify  sensitive  areas  of  aquifers,  there  are  332  miles  of 
sensitive  aquifer  outcrops  and/or  recharge  zones  crossed  by  the  Northern 
Alternative. 

From  west  to  east,  the  Northern  Alternative  traverses  the  following 
sensitive  aquifers:  Edwards-Trinity  Plateau,  Trinity  Group,  Carrizo- 
Wilcox,  Queen  City,  Sparta,  and  Gulf  Coast  (refer  to  Tables  3-1  and  3-la 
in  the  Modifications  and  Corrections  section  of  the  Final  SEIS  for 
aquifer  properties). 

The  Northern  Alternative  would  cross  117  miles  of  the  Edwards- 
Trinity  Plateau  Aquifer.  The  entire  Edwards-Trinity  Plateau  Aquifer  is 
considered  to  be  sensitive;  however,  there  are  local  variations  in 
aquifer  conditions  which  limit  the  potential  adverse  effects  of  an  oil 
spill  in  some  areas  and  cause  other  areas  to  be  highly  sensitive. 
Occurrence  of  an  oil  spill  in  an  unfractured  area  or  where  fractures  are 
filled  with  marl  or  soil  would  most  likely  be  cleaned  up  at  the  surface 
before  a  significant  volume  of  oil  could  infiltrate  to  depth.  If  a 
spill  occurred  and  entered  a  zone  of  open  fractures  or  solution 
channels,  then  oil  could  migrate  relatively  rapidly  through  these  zones. 

The  counties  that  obtain  groundwater  from  the  Edwards-Trinity 
Plateau  Aquifer  along  the  Northern  Alternative  consist  of  Upton,  Reagan, 
Irion,  and  Tom  Green.  Of  the  several  possible  sensitive  receptors 
outlined  in  page  3-114  of  the  Modifications  and  Corrections  section  of 
the  Final  SEIS,  two  cities  are  most  likely  to  be  impacted  by  a  spill. 
The  City  of  Barnhart  appears  to  be  downgradient  from  the  Northern 
Alternative.  In  the  southern  portion  of  Tom  Green  County,  the  City  of 
Christoval,  which  obtains  groundwater  from  shallow  wells  and  springs  of 
the  Edwards  and  associated  limestones,  is  downgradient  from  the 
pipeline. 

The  Northern  Alternative  crosses  the  Carrizo-Wilcox  Aquifer  in 
Milam  and  Burleson  Counties.  This  aquifer  is  overlain  by  9  to  75  feet 
of  Brazos  River  alluvium  along  portions  of  the  Northern  Alternative. 
The  Carrizo-Wilcox  water  supplies  that  may  be  affected  by  an  oil  spill 
include  the  Cities  of  Rockdale  and  Minerva  as  well  as  domestic  and 
livestock  wells  along  this  route.  Very  shallow  wells  drawing  from  the 
Brazos  River  alluvium  or  other  thin  alluvial  deposits  along  the  route 
could  also  be  affected.   The  shallow  depth  to  groundwater  (30  to  75  ft) 
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and  high  degree  of  groundwater  use  make  the  recharge  zone  of  this 
aquifer  sensitive  to  oil  spill  impacts.  The  confined  downdip  portion  of 
the  aquifer  would  not  be  affected  by  oil  spills. 

Subsurface  oil  spill  migration  and  behavior  in  the  granular  aquifer 
is  more  predictable  and  more  easily  mitigated  than  in  fractured 
limestone  aquifers.  Therefore,  a  smaller  area  is  likely  to  be  affected 
during  the  time  between  a  spill  event  and  implementation  of  cleanup 
measures.  Please  refer  to  Modifications  and  Corrections  Section  3.3  for 
Appendix  A  Sections  1.1  through  1.4  for  detailed  discussions  on  crude 
oil  properties  and  behavior.  Section  1.5  of  the  same  appendix  discusses 
threshold  spill  sizes  for  aquifer  pollution  based  on  health  criteria  as 
well  as  taste  and  odor  criteria. 

The  Northern  Alternative  avoids  the  highly  sensitive  Edwards 
Balcones  Fault  Zone  Aquifer  recharge  area.  Where  the  route  crosses  the 
Edwards  Formation  west  of  McGregor,  the  aquifer  occurs  in  the 
subsurface,  in  a  non-faulted  condition,  and  outcrops  in  relatively  small 
exposures  along  incised  valleys.  The  City  of  McGregor  obtains  about 
30  percent  of  its  water  supply  from  wells  tapping  the  Edwards  Limestone, 
which  is  a  confined  aquifer  in  the  McGregor  area. 

The  municipalities  of  Rankin,  Big  Lake,  Rockdale,  Sealy,  Wall  is, 
Rosenberg,  and  Alvin  rely  on  water  supplies  within  2  miles  of  the  route, 
have  populations  of  over  1,000,  and  use  groundwater  as  their  primary 
source  of  water.  There  are  also  numerous  smaller  towns,  ranches,  homes, 
and  agricultural  wells  located  within  2  miles  of  the  Northern 
Alternative  which  similarly  depend  upon  groundwater  supplies.  Table  3-3 
in  the  Modifications  and  Corrections  section  of  the  Final  SEIS  lists 
seven  springs  which  lie  between  1  to  26  miles  of  the  Northern 
Alternative. 

The  probability  of  an  oil  spill  is  calculated  to  be  5.3  spills  over 
a  40-year  pipeline  life  within  any  sensitive  aquifer  along  the  Proposed 
Route  (4.017  x  10  4  spills  per  mile-year  x  332  miles  x  40  years).  The 
average  spill  size  for  the  All  American  Pipeline  has  been  estimated  as 
3,750  barrels. 

Considering  the  historically  low  incidence  of  groundwater 
contamination  resulting  from  reported  oil  spills  and  the  response 
measures  included  in  the  Oil  Spill  Contingency  Plan,  not  all  of  the 
predicted  oil  spills  would  result  in  significant  impacts.  There  is, 
however,  a  small  probability  that  significant  impacts  to  groundwater 
quality  could  occur  during  the  operational  life  of  the  project.  Impacts 
would  probably  be  of  limited  extent  (i.e.,  <<2  miles  downgradient)  and 
duration  (i.e.,  several  months  to  years).  Under  some  conditions  (e.g., 
fissured  limestone  aquifers  with  rapid  recharge)  the  extent  of 
contamination  by  dissolved  crude  oil  constituents  may  be  greater; 
however,  the  duration  of  impacts  could  be  much  shorter. 

Surface  Water 

The  Northern  Alternative  crosses  116  named  water  channels,  of  which 
8  are  perennial  streams  and  108  are  intermittent.   There  would  be  no 
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significant  impacts  to  these  water  bodies  during  construction.  A  major 
oil  spill  or  leak  would  degrade  water  quality  below  federal  and  state 
standards  and  affect  downstream  users.  These  would  represent  potential 
significant  impacts  to  the  major  crossings.  Other  values  of  the  water 
bodies  (e.g.  aquatic  biology,  recreation)  are  discussed  in  these 
disciplines.  Fourteen  of  the  crossings  are  major  for  the  surface  water 
discipline  (Table  4-41).  The  Northern  Alternative  crosses  nine  streams 
which  are  municipal  water  supplies.  The  streams  crossed  are:  South 
Concho,  Colorado,  Leon,  Lampasas,  South  Bosque,  Little  River,  Middle  and 
East  Yegua,  and  Brazos  River.  The  towns  and  municipalities  possibly 
impacted  by  an  oil  spill  are  San  Angelo,  Goldthwaite,  Lower  Colorado 
River  Authority,  McGregor,  Gatesville,  Cedar  Park  Water  Supply  Corp., 
Waco,  Cameron,  Brenham,  and  Freeport.  The  Northern  Alternative  crosses 
the  Little  River  7  miles  upstream  of  Cameron's  water  supply.  The 
Northern  Alternative  is  upstream  of  seven  reservoirs:  Twin  Buttes,  Lake 
Buchanan,  Bel  ton,  Still  house  Hollow,  Waco  Lake,  Cameron,  and  Lake 
Somerville. 

Geology 

Construction  and  operation  of  the  pipeline  along  the  Northern 
Alternative  would  result  in  impacts  similar  to  those  identified  for  the 
Proposed  Route.  The  exception  is  that  this  route  does  not  encounter 
unique  geologic  features.  Both  routes  coincide  in  the  Houston  area,  so 
that  potential  impacts  caused  by  subsidence-induced  surface  faulting  are 
the  same.  The  impacts  relating  to  karstic  terrain  are  considered  a 
smaller  hazard  for  the  Northern  Alternative,  since  it  crosses  fewer 
miles  of  limestone  and  is  not  near  known  karstic  terrain. 

Two  mineral  and  energy  resource  areas  could  be  affected.  The  route 
crosses  the  proposed  Shell  Oil  Milam  coal  mine  northeast  of  Rockdale. 
The  presence  of  the  pipeline  could  adversely  impact  the  mining  plans  for 
this  deposit  since  the  route  crosses  one  corner  of  the  proposed  mine. 
Such  an  impact  would  be  significant.  The  proposed  mine  could  be  avoided 
by  slight  route  realignments. 

The  Northern  Alternative  crosses  an  area  of  energy  and  mineral 
extraction  activities  adjacent  to  the  Orchard  Dome  in  Fort  Bend  County. 
Past  and/or  current  extraction  includes  oil,  gas,  sulfer,  and  gravel. 
Negotiation  with  landowners  and  minor  route  realignment,  if  appropriate, 
would  be  necessary  to  avoid  significant  interference  with  future 
development  of  these  resources.  The  Mitigation  Measure  TB-10  for 
Attwater's  greater  prairie  chicken  will  realign  the  ROW  north  of  the 
current  Orchard  Dome  development. 

The  Northern  Alternative  route  crosses  two  areas  of  steep  slopes  on 
shale  bedrock  south  of  Spring  Valley  and  west  of  Cameron  with  potential 
for  soil  creep,  slumping,  erosion,  and  shallow  landslides.  The  risk  of 
these  types  of  failures  is  a  potentially  significant  impact,  pending 
results  of  more  detailed  geotechnical  investigations. 

Potentially  unstable  stream  banks  exist  at  the  crossings  of  the 
Leon  River  and  Middle  Yegua  Creek.  Additionally,  the  route  traverses 
steep  slopes  of  active  and  inactive  meander  bends  on  the  Brazos  River  at 
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the  Austin-Fort  Bend  County  line.  Minor  alignment  changes  may  be 
required  at  the  stream  crossings.  An  alignment  change  to  avoid  the 
meander  bend  would  eliminate  the  potentially  significant  impact. 

Soi  Is 

No  significant  impacts  to  soil  resources  would  occur  with  the 
implementation  of  sound  mechanical  erosion  control  and  revegetation 
techniques.  Impacts  to  soils  resulting  from  oil  pipeline  leaks  and 
ruptures  would  not  be  significant  since  the  relatively  small  areas 
affected  would  be  rehabilitated  by  AAPL  within  a  two-year  period. 

Aquatic  Biology 

Of  the  116  streams  that  would  be  crossed  by  the  Northern 
Alternative,  16  contain  important  fish  populations.  These  include  Dove 
Creek,  South  Concho  River,  Colorado  River,  Pecan  Bayou,  Lampasas  River, 
Leon  River,  Little  River,  Middle  and  East  Yequa  Rivers,  South  Bosque 
Creek,  Brazos  River,  Oyster  Creek,  Chocolate  Bayou,  Mustang  Bayou, 
Highland  Bayou,  and  Clear  Creek.  Eighteen  important  fish  species  or 
species  groups  occur  in  these  rivers,  while  the  number  of  species  in 
specific  rivers  range  from  one  in  Chocolate  Bayou  and  Mustang  Bayou  to 
16  in  the  Brazos  and  Colorado  Rivers  (Table  4-45).  Other  rivers  with 
moderate  numbers  of  important  fish  species  include  Leon  River,  Little 
River,  and  Clear  Creek.  Six  reservoirs  (Twin  Buttes,  Lake  Buchanan, 
Belton,  Stillhouse,  Lake  Somerville,  and  Waco)  also  are  located 
downstream  of  the  Northern  Alternative.  Numbers  of  important  fish 
species  ranges  from  7  in  Twin  Buttes  to  11  in  Lake  Buchanan,  Belton 
Reservoir,  and  Waco  Lake.  Two  coastal  areas  also  could  be  affected  by 
the  Northern  Alternative  due  to  an  oil  spill:  Galveston  Bay  and  the 
Gulf  of  Mexico  near  Freeport  and  Surf side. 

Significant  impacts  could  occur  if  a  lubricant  or  fuel  spill 
reached  important  water  bodies  or  blasting  occurred  in  important  streams 
during  construction.  Significant  impacts  would  occur  during  operation 
if  an  oil  spill  entered  the  streams,  reservoirs,  or  coastal  areas  listed 
above.  Important  fish  populations  that  could  be  affected  include  both 
game  fish  and  threatened  and  endangered  species  in  freshwater 
environments  and  finfish,  shrimp,  crab,  and  oysters  in  the  marine 
environments  (Tables  4-18  and  4-45).  No  federally  listed  threatened  or 
endangered  species  are  known  to  occur  in  streams  potentially  affected  by 
an  oil  spill.  Three  federal  candidate  fish  species  could  be  affected 
including  the  Guadalupe  bass  (Dove  Creek,  South  Concho  River,  Brazos 
River,  and  Colorado  River),  smalleye  shiner  (Brazos  River),  and  the 
sharpnose  shiner  (Brazos  and  Colorado  Rivers)  (Table  4-45).  In 
addition,  one  federal  candidate  invertebrate  (bifurated  cave  amphipod) 
could  be  affected  if  oil  entered  the  Edwards  Aquifer  in  eastern  Coryell 
County. 

Terrestrial  Biology 

Implementation  of  the  Northern  Alternative  would  disturb  a  total  of 
6,615  acres  along  the  546-mile  route.  The  major  habitat  affected  along 
this  alternative  would  be  agricultural  lands.   Approximately  121  acres 
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of  riparian  habitat  would  be  removed;  a  significant  impact. 
Construction  activities  in  12  counties  with  areas  of  oak  wilt  disease 
(from  Brown  to  Austin  Counties)  would  likely  spread  the  disease  to 
adjacent  disease  free  areas  unless  controlled.  Construction  and/or  the 
possibility  of  a  pipeline  leak  or  rupture  during  operation  of  the 
project  has  the  potential  of  affecting  four  federally  listed  or  proposed 
wildlife  species:  Attwater's  greater  prairie  chicken,  bald  eagle, 
black-capped  vireo,  and  Concho  water  snake,  with  an  impact  rating  of 
1  or  2.  In  addition,  the  Northern  Alternative  has  the  potential  of 
significant  impacts  to  10  federal  candidate  or  state-classified 
endangered  or  threatened  animal  species  with  an  impact  rating  of  3.  No 
federal  or  state-listed  or  proposed  threatened  or  endangered  plant 
species  are  known  within  or  adjacent  to  the  Northern  Alternative  ROW. 
Seven  known  locations  of  federal  candidate  and/or  state  sensitive  (TNHP) 
plant  populations  occur  within  a  6-mile  wide  corridor  along  the  route. 
In  addition,  nine  TNHP  natural  communities  occur  within  the  corridor. 
Based  on  occurrence  information  provided  by  TNHP,  it  appears  that  eight 
of  these  locations  potentially  would  be  crossed  by  the  route,  a 
significant  impact. 

Cultural  Resources 

Six  sites  are  known  to  exist  within  the  100-ft  construction  ROW  for 
the  Northern  Alternative.  Prehistoric  site  types  include  burned  rock 
middens,  miscellaneous  burned  rock  features,  quarries,  and  lithic 
scatters.  Historic  site  types  include  cemeteries  and  artifact  scatters. 
Past  research  in  the  general  vicinity  of  the  pipeline  corridor  suggests 
that  site  type  variability  is  in  fact  greater  than  the  inventory  of 
known  sites  suggests. 

There  are  very  likely  unrecorded  sites  in  unsurveyed  portions  of 
the  route,  many  of  which  may  be  significant.  Significant  direct  impacts 
to  both  known  and  unrecorded  cultural  resources  are  certain  to  occur  as 
a  consequence  of  ground-disturbing  activities  associated  with  the 
construction  phase. 

Thirty-six  sites  are  known  to  exist  in  the  Northern  Alternative 
corridor  vicinity  but  exterior  to  the  actual  construction  ROW. 
Significance  data  for  these  sites  are  largely  unknown.  The  number  of 
sites  which  actually  exist  within  the  1-mile  study  corridor  straddling 
the  line  is  unknown.  The  potential  for  significant  and  long-term 
impacts  of  an  indirect  nature  is  quite  high;  however,  it  cannot  be 
quantified  without  vastly  increasing  the  cultural  resource  data  base 
along  the  entire  mile-wide  corridor. 

Abandonment  activities  are  similar  to  those  associated  with 
construction  in  the  sense  that  they  involve  surface  and  subsurface 
disturbance.  However,  all  such  activities  should  take  place  in  areas 
previously  disturbed  during  pipeline  construction,  and  it  is  unlikely 
that  previously  undisturbed  cultural  sites  would  be  subjected  to 
significant  direct  impact. 
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Paleontology 

Most  impacts  to  paleontological  resources  would  be  incurred  during 
the  construction  phase  of  the  project,  and  are  apt  to  occur  within  the 
construction  ROW.  Any  ground-disturbing  activities  may  adversely  affect 
paleontological  resources. 

Significant  impacts  may  occur  where  any  of  the  units  designated  as 
high  or  medium  sensitivity  are  crossed  by  the  Northern  Alternative. 
High  sensitivity  units  crossed  by  the  route  are  the  Cook  Mountain 
Formation  (Burleson  County  vicinity)  and  the  Oakville,  Fleming,  and 
Beaumont  Formations  (Gulf  Coast  portion  of  route).  Medium  sensitivity 
units  are  the  Glen  Rose  and  Fort  Terrett  Formations  (McCamey-San  Angelo 
vicinity),  Eagle  Ford  Group  (McLennan-Fal ls-Bel 1  County  vicinity),  and 
Pleistocene  Terraces.  Terraces  can  occur  at  stream  crossings  anywhere 
along  the  route.  Of  particular  concern  are  the  crossings  of  the  South 
Concho  River,  Pecan  Creek,  Colorado  River,  Leon  River,  Little  River, 
East  and  Middle  Yegua  Creeks,  West  Fork  Mill  Creek,  Tepee  Draw,  Middle 
and  East  Kickapoo  Creeks,  Panther  Creek,  Cowhouse  Creek,  Big  Elm  Creek, 
and  Brazos  River. 

No  known  paleontological  localities  lie  within  the  Northern 
Alternative  construction  ROW;  therefore,  it  is  not  possible  to  assess 
specific  impacts. 

Operation  and  abandonment  of  the  pipeline  are  unlikely  to  produce 
additional  significant  impacts  to  paleontological  resources, 
particularly  if  activities  are  largely  confined  to  the  original 
construction  ROW. 

Air  Quality  and  Meteorology 

No  significant  impacts  were  identified  for  air  resources. 

Land  Use  and  Recreation 

There  are  no  significant  land  use  impacts  under  normal  construction 
and  operation  procedures.  Exotic  and  native  game  species  could  be 
significantly  impacted  on  private  game  reserves  if  adequate  fencing  to 
protect  these  animals  is  not  installed  during  construction  activities. 
If  an  oil  spill  was  to  occur  in  a  river,  lake  or  estuary,  many 
recreational  resources  and  activities  could  be  significantly  impacted 
depending  upon  the  location  and  severity  of  the  spill.  Table  4-32 
describes  these  potentially  impacted  resources. 

Socioeconomics 

There  are  no  negative  socioeconomic  impacts  as  a  result  of  the 
Northern  Alternative.  Mills  County  would  experience  a  10  percent 
increase  in  the  tax  base  due  to  pipeline  construction  and  operation; 
this  is  a  positive  socioeconomic  impact.  If  an  oil  spill  was  to  occur, 
there  could  be  impacts  on  municipal  and  rural  water  supplies  which  would 
constitute  a  socioeconomic  impact. 
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Transportation 

Transportation  effects  from  development  of  the  All  American 
Pipeline  on  the  Northern  Alternative  alignment  would  not  be  significant. 

Visual  Resources 

There  would  be  no  significant  adverse  visual  effects  from 
construction,  operation  or  abandonment  of  the  All  American  Pipeline  on 
the  Northern  Alternative  alignment. 

Noise 

Construction  of  the  All  American  Pipeline  on  the  Northern 
Alternative  alignment  would  generate  noise  in  excess  of  the  65  dBA 
significance  threshold  at  up  to  750  homes,  depending  on  individual  site 
conditions.  Although  significant,  these  noise  impacts  would  be  limited 
to  less  sensitive  daylight  hours  and  would  affect  individual  homes  for 
only  2  to  3  weeks  out  of  the  6-month  construction  period.  The  65  dBA 
level  would  not  be  achievable  by  application  of  standard  construction 
noise  reduction  measures,  but  more  stringent  mitigation  measures  would 
not  be  warranted  because  of  the  extremely  short  duration  of  the  impact. 

Operation  of  the  pipeline  in  the  Northern  Alternative  alignment 
could  cause  significant  long-term  noise  in  excess  of  65  dBA  at  several 
residences  near  proposed  sites  for  pump  stations  4,  5,  and  6,  depending 
on  specific  site  design  features.  Application  of  recommended  Mitigation 
Measure  N-l  would  reduce  operating  noise  impacts  to  non-significant 
levels  at  all  noise  sensitive  receptors  near  pump  station  sites. 

Abandonment  of  the  pipeline  in  place  would  result  in  no  significant 
noise  effects.  Salvage  of  the  pipeline  would  result  in  a  recurrence  of 
noise  impacts  similar  to  those  described  for  construction. 
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3.4.3  Impact  Summary  -  Southern  Alternative 

System  Safety  and  Reliability 

An  impact  summary  is  not  considered  necessary  for  this  discipline 
because  it  is  not  considered  an  environmental  resource.  This  discipline 
describes  the  safety  and  reliability  of  the  operation  of  the  pipeline, 
which  is  important  in  defining  the  risks  to  environmental  resources. 

Groundwater 

The  538-mile  Southern  Alternative  from  McCamey  to  Webster  and  Texas 
City  crosses  outcrops  or  recharge  zones  of  three  major  and  two  minor 
aquifers.  There  are  418  miles  along  the  route  which  cross  sensitive 
aquifers. 

From  west  to  east,  the  Southern  Alternative  traverses  the  following 
sensitive  aquifers:  Edwards-Trinity  Plateau,  Carrizo-Wilcox,  Queen 
City,  Sparta,  and  Gulf  Coast  (refer  to  Tables  3-1  and  3- la  in  the 
Modifications  and  Corrections  section  of  the  Final  SEIS). 

The  Southern  Alternative  would  cross  157  miles  of  the  Edwards- 
Trinity  Plateau  Aquifer.  Significant  impacts  to  groundwater  quality 
could  occur  in  the  event  of  oil  spills  or  leaks  during  pipeline 
operation;  and  the  areas  of  highest  sensitivity  to  an  oil  spill  on  the 
Edwards  Plateau  are  cities  and  towns  with  groundwater  supplies  and 
important  springs  discharging  from  this  aquifer. 

Although  the  entire  Edwards-Trinity  Plateau  Aquifer  is  considered 
to  be  sensitive,  there  are  local  variations  in  aquifer  conditions  which 
limit  the  potential  adverse  effects  of  an  oil  spill  in  some  areas  and 
cause  other  areas  to  be  highly  sensitive.  Occurrence  of  an  oil  spill  in 
an  unfractured  area  or  where  fractures  are  filled  with  marl  or  soil 
would  most  likely  be  cleaned  up  at  the  surface  before  a  significant 
volume  of  oil  could  infiltrate  to  depth.  If  a  spill  occurred  and 
entered  a  zone  of  open  fractures  or  solution  channels,  then  oil  could 
migrate  relatively  rapidly  through  these  zones. 

The  aquifer  along  the  Southern  Alternative  is  generally  confined 
and  is  not  a  recharge  area.  Therefore,  sources  of  several  springs  and 
water  supplies  would  not  be  affected  by  potential  oil  spills.  However, 
springs  which  discharge  from  alluvial  gravels  fed  by  underlying  artesian 
aquifers,  such  as  Leona  Springs  and  Soldiers  Camp  Springs,  could  be 
impacted. 

The  Carrizo-Wilcox  Aquifer  intersects  the  Southern  Alternative  near 
San  Antonio.  The  shallow  depth  to  groundwater  and  high  degree  of 
groundwater  use  for  municipal,  domestic,  and  other  purposes  combine  to 
make  this  aquifer  sensitive  to  potential  oil  spill  impacts.  Impacts 
would  be  limited  to  the  aquifer  recharge  area  because  oil  would  not 
migrate  downdip  into  the  confined  portions  of  the  aquifer. 
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Subsurface  oil  spill  migration  and  behavior  in  the  granular  aquifer 
is  more  predictable  and  more  easily  mitigated  than  in  fractured 
limestone  aquifers.  Therefore,  a  smaller  area  is  likely  to  be  affected 
during  the  time  between  a  spill  event  and  implementation  of  cleanup 
measures.  Please  refer  to  Modifications  and  Corrections  Section  3.3  for 
Appendix  A  Sections  1.1  through  1.4  for  detailed  discussions  on  crude 
oil  properties  and  behavior.  Section  1.5  of  the  same  appendix  discusses 
threshold  spill  sizes  for  aquifer  pollution  based  on  health  criteria  as 
well  as  taste  and  odor  criteria. 

The  Southern  Alternative  avoids  the  highly  sensitive  Edwards 
Balcones  Fault  Zone  Aquifer  recharge  area  by  trending  southeast  across 
the  Edwards  Plateau  through  Kinney  County  and  Brackettville,  then 
heading  east.  The  Balcones  Fault  Zone  Aquifer  feeds  springs  and 
municipal  water  supplies  in  Brackettville  and  Uvalde.  In  these  towns, 
the  aquifer  occurs  at  depth  under  relatively  low  permeability  confining 
layers.  The  aquifer  discharges  in  this  area  through  natural  faults  as 
springs  and  by  withdrawal  from  wells.  The  route  crosses  the  limestones 
of  the  Edwards  Plateau  approximately  12  miles  northwest  of 
Brackettville. 

The  municipalities  of  Ozona,  Brackettville,  Uvalde,  Devine, 
Natalia,  Floresville,  Cuero,  Wharton,  Needville,  and  Alvin  rely  on  water 
supplies  within  two  miles  of  the  route,  have  populations  of  over  1,000, 
and  use  groundwater  as  their  primary  source  of  drinking  water.  The 
towns  of  Brackettville,  Uvalde,  Devine,  and  Natalia  each  obtain 
groundwater  from  the  downdip  portion  of  the  Edwards  Balcones  Fault  Zone 
Aquifer;  however,  this  portion  of  the  aquifer  is  not  sensitive  to 
potential  contamination  from  the  surface  because  of  overlying  confining 
layers  of  low  permeability.  There  are  also  numerous  smaller  towns, 
ranches,  homes,  and  agricultural  wells  located  along  the  Southern 
Alternative  which  similarly  depend  upon  groundwater  supplies:  Table  3-3 
in  the  Modifications  and  Corrections  section  of  the  Final  SEIS  lists  ten 
springs  which  lie  between  0.25  to  23  miles  of  the  Southern  Alternative. 

The  probability  of  an  oil  spill  is  calculated  to  be  6.7  spills  over 
a  40-year  pipeline,  life  within  any  sensitive  aquifer  along  the  Proposed 
Route  (4.017  x  10  4  spills  per  mile-year  x  418  miles  x  40  years).  The 
average  spill  size  for  the  All  American  Pipeline  has  been  estimated  as 
3,750  barrels. 

Considering  the  historically  low  incidence  of  groundwater 
contamination  resulting  from  reported  oil  spills  and  the  response 
measures  included  in  the  Oil  Spill  Contingency  Plan,  not  all  of  the 
predicted  oil  spills  would  result  in  significant  impacts.  There  is, 
however,  a  small  probability  that  significant  impacts  to  groundwater 
quality  could  occur  during  the  operational  life  of  the  project.  Impacts 
would  probably  be  of  limited  extent  (i.e.,  <<2  miles  downgradient)  and 
duration  (i.e.,  several  months  to  years).  Under  some  conditions  (e.g., 
fissured  limestone  aquifers  with  rapid  recharge)  the  extent  of 
contamination  by  dissolved  crude  oil  constituents  may  be  greater; 
however,  the  duration  of  impacts  could  be  much  shorter. 
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Surface  Water 

The  Southern  Alternative  crosses  115  named  drainages  of  which  15 
are  perennial  and  100  are  intermittent.  There  would  be  no  significant 
impacts  to  these  water  bodies  during  construction.  A  major  oil  spill  or 
leak  would  degrade  water  quality  below  federal  and  state  standards  and 
affect  downstream  users.  These  would  represent  potential  significant 
impacts  to  the  major  crossings.  Other  values  of  the  water  bodies  (e.g. 
aquatic  biology,  recreation)  are  discussed  in  these  disciplines. 
Eighteen  of  the  crossings  are  considered  major  for  surface  water 
resources  (Table  4-53).  The  Southern  Alternative  crosses  nine  streams 
which  are  municipal  water  supplies.  The  streams  crossed  are  Devil's, 
Nueces,  Leona,  Frio,  Sabinal,  Hondo,  Lavaca,  Navidal,  and  Brazos.  The 
towns  and  municipalities  possibly  impacted  by  an  oil  spill  are  Rio 
Diablo  Development  Company,  Three  Rivers,  Corpus  Christi,  and  Freeport. 
The  Southern  Alternative  is  upstream  of  four  reservoirs:  Amistad,  Upper 
Nueces,  Choke  Canyon,  and  Lake  Texana. 

Geology 

Construction  of  the  pipeline  following  the  Southern  Alternative 
would  produce  impacts  similar  to  those  described  for  the  Proposed  Route, 
with  differences  noted  below.  No  unique  geologic  features  occur  along 
this  alternative.  The  Southern  Alternative  crosses  the  Edwards  Plateau 
in  an  area  which  is  more  deeply  dissected  and  which  has  steeper  slopes 
than  the  area  traversed  by  the  Proposed  Route.  Construction  logistical 
problems  would  be  expected  in  the  deeply  dissected  southern  Edwards 
Plateau  region.  These  problems  could  reduce  the  engineering  feasibility 
of  the  alternative.  Caves  and  karst  features  encountered  during  route 
surveying  or  clearing  may  necessitate  local  realignment  of  the  route. 

Most  impacts  due  to  pipeline  operations  along  the  Southern 
Alternative  would  be  similar  to  those  described  for  the  Proposed  Route. 
Both  routes  coincide  in  the  Houston  area,  so  the  potential  impacts 
caused  by  subsidence-induced  surface  faulting  are  the  same. 

Potentially  unstable  banks  can  be  found  at  several  stream 
crossings.  These  crossings  occur  at  the  Devil's  River,  Dry  Devil's 
River,  Frio  River,  Sabinal  River,  Guadalupe  River,  Colorado  River,  West 
Bernard  Creek,  San  Bernard  River,  and  Brazos  River.  The  number  of 
suboptimal  stream  crossings  could  be  reduced  by  slight  refinements  to 
the  route  so  that  it  intersects  rivers  at  straight  reaches  where  bank 
erosion  is  minimal . 

The  Southern  Alternative  passes  near  two  areas  of  karstic  limestone 
identified  by  Kier  et  al.  (1977).  The  potential  for  adverse  impacts  in 
this  karst  area  is  not  significant.  Karst  in  the  Edwards  Plateau  has 
generally  been  found  to  be  inactive  or  of  a  small  scale  (Rose  1972)  that 
would  not  significantly  impact  the  pipeline. 

Soils 

No  significant  impacts  to  soil  resources  would  occur  with  the 
implementation  of  sound  mechanical  erosion  control  and  revegetation 
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techniques.  Impacts  to  soils  resulting  from  oil  pipeline  leaks  and 
ruptures  would  not  be  significant  since  the  relatively  small  areas 
affected  would  be  rehabilitated  by  AAPL  within  a  two-year  period. 

Aquatic  Biology 

Of  the  115  streams  that  would  be  crossed  by  the  Southern 
Alternative,  20  contain  important  fish  populations.  These  include  Pinto 
Creek,  Devil's  River,  Las  Moras  Creek,  Nueces  River,  Hondo  Creek, 
Sabinal  River,  Frio  River,  Cibolo  Creek,  San  Antonio  Creek,  San  Antonio 
River,  Guadalupe  River,  Lavaca  River,  Navidad  River,  Colorado  River,  San 
Bernard  River,  Brazos  River,  Oyster  Creek,  Chocolate  Bayou,  Mustang 
Bayou,  Highland  Bayou,  and  Clear  Creek.  Twenty-four  important  fish 
species  or  species  groups  occur  in  these  rivers.  Except  for  Chocolate 
Bayou,  Mustang  Bayou,  Las  Moras  Creek,  and  Pinto  Creek,  the  rivers  are 
known  to  contain  moderate  to  large  numbers  of  important  species  (i.e., 
greater  than  six  species  or  species  groups).  Four  reservoirs  (Amistad, 
Upper  Nueces,  Choke  Canyon,  and  Lake  Texana)  also  are  located  downstream 
of  the  Southern  Alternative.  The  number  of  important  fish  species  in 
these  reservoirs  range  from  eight  in  Choke  Canyon  to  14  in  Amistad 
Reservior.  Four  estuaries  or  coastal  areas  (Galveston  Bay  system,  Gulf 
of  Mexico  near  Freeport  and  Surfside,  Matagorda  Bay,  and  San  Antonio 
Bay)  could  be  affected  by  the  Southern  Alternative  if  an  oil  spill 
reaches  the  coast. 

Significant  impacts  could  occur  if  a  lubricant  or  fuel  spill 
reached  important  water  bodies  or  blasting  occurred  in  important  streams 
during  construction.  Significant  impacts  would  occur  during  operation 
if  an  oil  spill  entered  the  streams,  reservoirs,  or  coastal  areas. 
Important  fish  populations  that  could  be  affected  include  both  game  fish 
and  threatened  and  endangered  species  in  freshwater  environments  and 
finfish,  shrimp,  crab,  and  oysters  in  the  marine  environments 
(Tables  4-18  and  4-57).  No  federally  listed  threatened  or  endangered 
species  are  known  to  occur  in  streams  potentially  affected  by  this 
route.  Eight  federal  candidate  or  state-listed  fish  species  could  be 
affected  by  an  oil  spill  (Table  3-62).  Six  species  (proserpine  shiner, 
Devil's  River  minnow,  Rio  Grande  darter,  Guadalupe  bass,  Concho  pupfish, 
and  blotched  gambusia)  occur  in  the  Devil's  River  drainage.  Guadalupe 
bass,  blue  sucker,  and  greenthroat  darter  occur  in  other  rivers,  as 
listed  in  Table  3-62. 

Terrestrial  Biology 

Implementation  of  the  Southern  Alternative  would  disturb  a  total  of 
6,518  acres  along  the  538-mile  route.  Approximately  773  acres 
(64  miles)  of  this  disturbance  at  the  western  end  of  the  alternative 
have  been  previously  cleared  along  the  pipeline  ROW.  The  majority  of 
the  disturbance  along  the  entire  route  would  affect  oak-mesquite-juniper 
habitat  and  agricultural  lands.  Construction  impacts  to  riparian 
communities  would  involve  about  260  acres  and  would  be  considered  a 
significant  impact.  Construction  activities  in  eight  counties  with 
areas  of  oak  wilt  disease  (from  Uvalde  to  Lavaca  Counties)  would  likely 
spread  the  disease  to  adjacent  disease  free  areas  unless  controlled. 
Construction  and/or  the  possibility  of  a  pipline  leak  or  rupture  during 
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operation  of  the  project  has  the  potential  of  affecting  two  federally 
listed  or  proposed  wildlife  species:  bald  eagle  and  black-capped  vireo, 
with  an  impact  rating  of  1  or  2.  In  addition,  the  Southern  Alternative 
has  the  potential  of  significant  impacts  to  17  federal  candidate  or 
state-classified  endangered  or  threatened  animal  species  with  an  impact 
rating  of  3.  No  federal  or  state-listed  or  proposed  threatened  or 
endangered  plant  species  are  known  to  occur  within  or  adjacent  to  the 
Southern  Alternative  ROW.  Eleven  known  locations  of  federal  candidate 
and/or  state  sensitive  (TNHP)  plant  populations  occur  within  a  six-mile 
wide  corridor  along  the  route.  In  addition,  one  TNHP  natural  community 
occurs  within  the  corridor.  Based  on  occurrence  information  provided  by 
TNHP,  it  appears  that  five  of  these  locations  potentially  would  be 
crossed  by  the  route,  a  significant  impact. 

Cultural  Resources 

Thirty-five  sites  are  known  to  exist  within  the  100-ft  construction 
ROW  for  the  Southern  Alternative.  Most  prehistoric  sites  are  lithic 
scatters.  Historic  site  types  include  intact  structures  and  cemeteries. 
Past  research  in  the  general  vicinity  of  the  pipeline  corridor  suggests 
that  site  type  variability  is  in  fact  greater  than  the  inventory  of 
known  sites  suggests,  and  minimally  includes  burned  rock  middens  and 
other  buried  rock  features,  lithic  sites,  standing  structures  and 
structural  remains,  wells/cisterns,  cemeteries,  dumps,  and  historic 
artifact  scatters. 

Not  all  sites  have  been  evaluated  for  National  Register 
eligibility.  Any  sites  shovel  tested  during  Texas  A&M  University's 
portial  survey  of  the  All  American  Pipeline  route  cannot  be  regarded  as 
having  been  evaluated  for  significance,  since  testing  was  conducted 
mainly  for  the  purpose  of  establishing  horizontal  site  limits  and  did 
not  exceed  50  cm  in  depth  (Muel  ler-Wi  1  le  1986).  In  addition  to  the 
inventory  of  recorded  sites,  there  are  unrecorded  sites  in  unsurveyed 
portions  of  the  route,  many  of  which  may  be  significant.  Significant 
direct  impacts  to  both  known  and  unrecorded  cultural  resources  are 
certain  to  occur  as  a  consequence  of  ground-disturbing  activities 
associated  with  the  construction  phase. 

Twenty-eight  sites  are  known  to  exist  in  the  Southern  Alternative 
corridor  vicinity  but  exterior  to  the  actual  construction  ROW. 
Significance  data  for  these  sites  are  largely  unknown.  The  number  of 
sites  which  actually  exist  within  the  1-mile  study  corridor  straddling 
the  line  is  unknown.  The  potential  for  significant  and  long-term 
impacts  of  an  indirect  nature  is  quite  high;  however,  it  cannot  be 
quantified  without  vastly  increasing  the  cultural  resource  data  base 
along  the  entire  mile-wide  corridor. 

Abandonment  activities  are  similar  to  those  associated  with 
construction  in  the  sense  that  they  involve  surface  and  subsurface 
disturbance.  However,  all  such  activities  should  take  place  in  areas 
previously  disturbed  during  pipeline  construction,  and  it  is  unlikely 
that  previously  undisturbed  cultural  sites  would  be  subjected  to 
significant  direct  impact. 
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Paleontology 

Most  impacts  to  paleontological  resources  would  be  incurred  during 
the  construction  phase  of  the  project,  and  are  apt  to  occur  within  the 
construction  ROW.  Any  ground-disturbing  activities  may  adversely  affect 
paleontological  resources. 

Significant  impacts  may  occur  where  any  of  the  units  designated  as 
high  or  medium  sensitivity  are  crossed  by  the  Southern  Alternative. 
High  sensitivity  units  crossed  by  the  route  are  the  Cook  Mountain  and 
Oakville  Formations  (DeWitt  County  vicinity),  Fleming  Formation 
(DeWitt-Lavaca  County  vicinity),  Goliad  Formation  (central  and  eastern 
sectors  of  the  route),  and  Beaumont  Formation  (Gulf  Coast  portion  of  the 
route).  Medium  sensitivity  units  are  the  caves  on  the  Edwards  Plateau 
and  Pleistocene  Terraces.  Terraces  can  occur  at  stream  crossings 
anywhere  along  the  route.  Of  particular  concern  are  the  crossings  of 
the  Nueces  River,  Leona  River,  Cooks  Slough,  Frio  River,  Sabinal  River, 
Hondo  Creek,  San  Francisco  Perez  Creek,  Chacon  Creek,  San  Antonio  River, 
Cibolo  Creek,  Guadalupe  River,  East  Fork  Sycamore  Creek,  Flat  Rock 
Creek,  Sandy  Creek,  Lavaca  River,  and  Navidad  River. 

Both  of  the  known  paleontological  localities  along  the  Southern 
Alternative  are  in  Edwards  Plateau  caves,  rated  generally  as  being  of 
medium  sensitivity.  In  fact,  these  caves  (Deep  and  Blowhole)  have 
produced  limited  fossil  assemblages  and  are  important  mainly  in  the 
potential  they  demonstrate  for  other  sites  in  similar  contexts.  They 
are  not  likely  to  be  adversely  affected  by  pipeline  construction,  and 
the  threat  of  significant  impact  is  small. 

Operation  and  abandonment  of  the  pipeline  are  unlikely  to  produce 
additional  significant  impacts  to  paleontological  resources, 
particularly  if  activities  are  largely  confined  to  the  original 
construction  ROW. 

Air  Quality  and  Meteorology 

No  significant  impacts  were  identified  for  air  resources. 

Land  Use  and  Recreation 

There  are  no  significant  land  use  impacts  under  normal  construction 
and  operation  procedures.  Exotic  and  native  game  species  could  be 
significantly  impacted  on  private  game  reserves  if  adequate  fencing  to 
protect  these  animals  is  not  installed  during  construction  activities. 
If  an  oil  spill  was  to  occur  in  a  river,  lake,  or  estuary,  many 
recreational  resources  and  activities  could  be  significantly  impacted 
depending  upon  the  location  and  severity  of  the  spill.  Table  4-32 
describes  these  potentially  impacted  resources. 

Socioeconomics 

There  are  no  negative  socioeconomic  impacts  as  a  result  of  the 
Southern  Alternvative.  Kinney  County  would  experience  a  12.3  percent 
increase  in  the  tax  base  due  to  pipeline  construction  and  operation; 
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this  is  a  positive  socioeconomic  impact.  If  an  oil  spill  was  to  occur, 
there  could  be  impacts  on  municipal  and  rural  water  supplies  which  would 
constitute  a  socioeconomic  impact. 

Transportation 

Transportation  effects  from  development  of  the  All  American 
Pipeline  on  the  Southern  Alternative  alignment  would  not  be  significant. 

Visual  Resources 

There  would  be  no  significant  adverse  visual  effects  from 
construction,  operation  or  abandonment  of  the  All  American  Pipeline  on 
the  Southern  Alternative  alignment. 

Noise 

Construction  of  the  All  American  Pipeline  on  the  Southern 
Alternative  alignment  would  generate  noise  in  excess  of  the  65  dBA 
significance  threshold  at  up  to  1,300  homes,  depending  on  individual 
site  conditions.  Although  significant,  these  noise  impacts  would  be 
limited  to  less  sensitive  daylight  hours  and  would  affect  individual 
homes  for  only  2  to  3  weeks  out  of  the  6-month  construction  period.  The 
65  dBA  level  would  not  be  achievable  by  application  of  standard 
construction  noise  reduction  measures,  but  more  stringent  mitigation 
measures  would  not  be  warranted  because  of  the  extremely  short  duration 
of  the  impact. 

Operation  of  the  pipeline  in  the  Southern  Alternative  alignment 
could  cause  significant  long-term  noise  in  excess  of  65  dBA  at  several 
residences  near  proposed  sites  for  pump  stations  4  and  6,  depending  on 
specific  site  design  features.  Application  of  recommended  Mitigation 
Measure  N-l  would  reduce  operating  noise  impacts  to  non-significant 
levels  at  all  noise  sensitive  receptors  near  pump  station  sites. 

Abandonment  of  the  pipeline  in  place  would  result  in  no  significant 
noise  effects.  Salvage  of  the  pipeline  would  result  in  a  recurrence  of 
noise  impacts  similar  to  those  described  for  construction. 
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APPENDIX  A 

MITIGATION  MEASURES 

Part  5  of  the  Settlement  Agreement  (Civil  Action  No.  A-86-CA-141, 
in  the  United  States  District  Court  for  the  Western  District  of  Texas, 
Austin  Division)  entered  into  by  BLM,  the  State  of  Texas,  and  the  All 
American  Pipeline  Company  states  that  "All  American  agrees  that  its 
construction  east  of  McCamey  will  incorporate  any  mitigation  measures  or 
other  amendments,  modifications,  or  clarifications  whether  embodied  in 
an  amended  record  of  decision  or  an  amended  Right-of-Way  grant."  The 
agreement  further  states  that  "BLM  is  vested  with  remedial  powers 
concerning  any  construction  in  violation  of  its  permits,  including  the 
discretion  to  revoke  the  Right-of-Way  Grant  for  the  entire  route  over 
federal  lands  from  California  to  the  Houston  area." 

The  mitigations  BLM  specifies  in  its  amended  Record  of  Decision 
will  be  derived  from  the  measures  proposed  in  this  Supplemental  EIS. 
Those  measures  are  presented  on  the  following  pages.  BLM  recognizes 
that  all  lands  crossed  in  Texas  between  McCamey  and  the  Gulf  Coast  are 
under  private  ownership.  Landowner  concerns  will  be  a  primary 
consideration  of  the  Bureau  in  determining  whether  and  how  to  require 
mitigation. 

To  ensure  that  these  measures  are  implemented  properly,  BLM  will 
utilize  a  compliance  team  to  monitor  construction.  The  Chief  of  BLM's 
California  Desert  District  Pipeline  Project  Office  has  been  designated 
BLM's  Authorized  Officer  for  the  AAPL  project,  and  will  serve  as 
compliance  team  leader.  The  team,  composed  of  BLM  staff  and  assisted  by 
the  staffs  of  other  interested  agencies,  will  oversee  construction  of 
the  pipeline.  The  BLM  staff  will  be  headquartered  in  BLM's  Desert 
District  Office  in  Riverside,  California.  Inspectors  will  accompany 
construction  spreads  on-the-ground  in  Texas. 

Construction  will  not  proceed  until  the  Authorized  Officer  issues  a 
Notice  to  Proceed  (NTP)  for  a  given  stretch  of  the  pipeline  (which 
typically  could  range  from  50  to  150  miles).  BLM  will  not  issue  an  NTP 
until  all  applicable  mitigation  measures  have  been  implemented.  In 
addition,  BLM  could  halt  construction  (through  the  issuance  of  a  Stop 
Work  order)  should  a  situation  arise  where  the  Authorized  Officer  felt 
this  was  necessary.  These  procedures  will  be  followed  subject  to  the 
desires  of  the  private  landowner. 

The  following  discussion  describes  each  of  the  measures  now  being 
considered  for  inclusion  in  the  amended  Record  of  Decision.  The 
anticipated  effectiveness  of  the  measure  is  indicated,  as  well  as  the 
conditions  under  which  it  would  be  applied.  Following  this  discussion, 
Tables  4-63,  4-64,  and  4-65  tabulate  the  significant  impacts  which  are 
being  mitigated,  and  the  effectiveness  of  the  measures  in  reducing  the 
impacts. 
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4.7.1  System  Safety  and  Reliability 

Measure  SS-1:  A  draft  Oil  Spill  Contingency  Plan  (OSCP)  will  be 
developed  and  submitted  to  the  BLM  for  review  and  approval  six  months 
before  the  proposed  operation  of  the  pipeline.  The  plan  will  contain 
site-specific  measures  for  major  river  crossings  and  other  areas 
identified  by  the  Authorized  Officer.  A  preliminary  list  of  locations 
for  which  site-specific  information  will  be  included  in  the  plan  is 
provided  in  Table  4-61c.  A  final  OSCP  will  be  prepared  prior  to 
operation.  A  preliminary  plan  has  been  prepared  to  provide  the 
framework  for  the  final  plan  and  to  identify  potential  containment  and 
cleanup  procedures.  Appendix  B  of  the  Draft  SEIS  contains  the 
preliminary  OSCP.  Revisions  are  included  in  the  Modifications  and 
Corrections  section  for  Appendix  B. 

Effectiveness:  The  Department  of  Transportation  has  found  OSCPs  to 
be  critical  to  successful  oil  spill  mitigation  plans  and  thus  requires 
preparation  and  approval  of  these  plans  prior  to  operation  of  the 
pipeline.  The  plan  identifies  responsible  parties,  action  plans, 
equipment,  logistics,  including  response  times,  sensitive  resources  at 
risk,  and  other  items  necessary  for  effective  oil  spill  containment  and 
cleanup. 

Application:  The  plan  includes  general  procedures  for  various 
types  of  spill  scenarios  and  specific  procedures  for  sensitive  areas. 
The  plan  focuses  on  rivers,  lakes,  bayous,  and  other  vulnerable  water 
bodies.  Where  block  valve  closure  and  oil  spill  response  times  have 
been  judged  to  be  inadequate,  Mitigation  Measure  SS-2,  which  specifies 
remote-control  block  valves,  has  been  required  in  order  to  reduce 
potential  oil  spill  volumes.  The  BLM  Authorized  Officer  will  require, 
as  part  of  Mitigation  Measure  SS-1,  that  the  Emergency  Response  Team  be 
able  to  respond  to  an  oil  spill  at  any  sensitive  location  identified  in 
Table  4-61c  within  approximately  1-hour  of  notification.  Where  this  is 
not  feasible,  trained  local  responders  and  local  storage  of  equipment 
will  be  required. 


Measure  SS-2:  Installation  of  remote-control  block  valves  and 
automatic  check  valves  are  required  at  specific  locations  to  reduce  oil 
spill  volumes  should  a  pipeline  rupture  occur. 

Effectiveness:  In  the  event  of  a  leak,  the  remote-control  block 
valves  and  automatic  check  valves  will  reduce  emergency  closure  time  of 
segments  of  the  pipeline  from  approximately  1  hour  or  more  to  about  6 
minutes. 

Application:  Remote-control  block  valves  will  be  installed  at 
locations  of  sensitive  resources  that  would  be  significantly  impacted  if 
an  uncontrolled  spill  were  to  occur.  The  locations  are  listed  in 
Table  4-62.  AAPL  estimates  costs  to  add  remote  actuation  valves  to  be 
between  $25,000  and  $120,000  per  valve.  The  cost  to  add  remote 
actuation  to  an  existing  block  valve  and  check  valve  is  about  $25,000; 
to  add  remote  actuation  to  an  existing  block  valve  and  to  add  a  check 
valve  where  one  is  not  present  is  about  $53,000;  and  to  add  a  remote 
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TABLE  4-61c 
LOCATION  OF  SITE-SPECIFIC  OIL  SPILL  CONTIGENCY  PLANS 


Proposed  Route  Location 


Description  of  Resource  at  Risk 


Resource  Location 


All  resource  locations  with  proposed  remote-control  block  valves  listed  in  Revised  Table  4-62  will  contain  a 
site-specific  Oil  Spill  Contigency  Plan.  Additional  sites  are  listed  below. 


Ozona  municipal  water  supply 
Sonora  municipal  water  supply 
Caverns  of  Sonora 

Kyle  municipal  water  supply 
Fredericksburg  municipal  water  supply 
Springlake  and  San  Marcos  River 

Comal  Springs 

Weimer  municipal  water  supply 
Eagle  Lake  municipal  water  supply 
East  Bernard  municipal  water  supply 
Rosenburg  municipal  water  supply 
Bald  eagle  feeding  and  nesting  sites 

Mustang  Bayou 

Clear  Creek 

Alvin  municipal  water  supply 


Groundwater  resources 
Groundwater  resources 
Subterranean  caverns 

Groundwater  resources 

Groundwater  resources 

Edwards  Aquifer  recharge  zone; 
special  status  aquatic  wildlife 
and  plant  species 

Special  status  fish  species 

Groundwater  resources 
Groundwater  resources 
Groundwater  resources 
Groundwater  resources 
Bald  eagle-federal ly  endangered 


Game  fish  species; 

Gulf  Coast  recreational  resources 

Game  fish  species; 

Gulf  Coast  recreational  resources 

Groundwater  resources 


Within  two  miles  of  route 

Within  two  miles  of  route 

One  mile  south  of  route 
(See  Map  2-2,  sheet  2) 

Within  two  miles  of  route 

Within  two  miles  of  route 

Twelve  miles  from  route 
(See  Map  2-2,  sheet  5) 

Twenty  miles  south  of  route 
(See  Map  2-2,  sheet  5) 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  two  miles  of  route 

Two  areas:  one  southeast  of 
Worthington  Lake,  another 
along  the  Brazos  River. 
(See  Map  2-2,  sheet  8) 

See  Map  2-2,  sheet  8 
See  Map  2-2,  sheet  8 
Within  two  miles  of  route 


Site-specific  Oil  Spill  Contigency  Plans  will  be  prepared  for  coastal  bays,  estuaries,  beaches,  and  refuges 
potentially  impacted  by  an  oil  spill  along  an  inland  waterway.  Applicable  water  crossings  were  addressed  in 
Table  4-62,  with  additional  sites  listed  above. 
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TABLE  4-61c  (CONTINUED) 


Northern  Alternative  Location 


Description  of  Resource  at  Risk 


Resource  Location 


All  resource  locations  with  proposed  remote-control  block  valves  listed  in  Revised  Table  4-62  will  contain  a 
site-specific  Oil  Spill  Contigency  Plan.  Additional  sites  are  listed  below. 


Rankin  municipal  water  supply 
Big  Lake  municipal  water  supply 
Dove  Creek 

McGregor  municipal  water  supply 
Big  Elm  Creek 

Rockdale  municipal  water  supply 

Plum  Creek,  San  Bernard  River, 
and  Attwater  Greater  Prairie 
Chicken  National  Wildlife  Refuge 

Sealy  municipal  water  supply 

Wall  is  municipal  water  supply 

Rabbs  Bayou 

Rosenburg  municipal  water  supply 

Bald  eagle  feeding  and  nesting  sites 


Mustang  Bayou 

Clear  Creek 

Alvin  municipal  water  supply 


Groundwater  resources 

Groundwater  resources 

Special  status  and  game  fish  species 

Groundwater  resources 

Game  fish  species  (similar  to  those 
of  the  Brazos  River) 

Groundwater  resources 

Houston  toad  and  Attwater  greater 
prairie  chicken-federally  endangered 

Groundwater  resources 

Groundwater  resources 

Game  fish  species,  bald  eagle 

Groundwater  resources 

Bald  eagle-federal ly  endangered 


Game  fish  species; 

Gulf  Coast  recreational  resources 

Game  fish  species; 

Gulf  Coast  recreational  resources 

Groundwater  resources 


Within  two  miles  of  route 

Within  two  miles  of  route 

See  Map  2-3,  sheet  2 

Within  two  miles  of  route 

Entire  perennial  section 
of  stream 

Within  two  miles  of  route 

South  of  route  from  intermittent 
Plum  Creek  to  the  San  Bernard 
River  intersecting  the  NWR. 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  entire  stream 

Within  two  miles  of  route 

Two  areas:  one  southeast  of 
Worthington  Lake,  another 
along  the  Brazos  River 
(See  Map  2-3,  sheet  9) 

See  Map  2-3,  sheet  9 
See  Map  2-3,  sheet  9 
Within  two  miles  of  route 


Site-specific  Oil  Spill  Contigency  Plans  will  be  prepared  for  coastal  bays,  estuaries,  beaches,  and  refuges, 
potentially  impacted  by  an  oil  spill  along  an  inland  waterway.  Applicable  water  crossings  were  addressed 
in  Table  4-62,  with  additional  sites  listed  above. 
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TABLE  4-61c  (CONTINUED) 


Southern  Alternative  Location 


Description  of  Resource  at  Risk 


Resource  Location 


All  resource  locations  with  proposed  remote-control  block  valves  listed  in  Revised  Table  4-62  will  contain  a 
site-specific  Oil  Spill  Contigency  Plan.  Additional  sites  are  listed  below. 


Ozona  municipal  water  supply 

Pinto  Creek 

Los  Moras  Creek 

Bracketville  municipal  water  supply 

Leona  River 

Uvalde  municipal  water  supply 
Hondo  Creek 

Devine  municipal  water  supply 
Natalia  municipal  water  supply 
Floresville  municipal  water  supply 
Cibolo  Creek 

Cuero  municipal  water  supply 
Wharton  municipal  water  supply 
Needville  municipal  water  supply 
Bald  eagle  feeding  and  nesting  sites 

Mustang  Bayou 

Clear  Creek 

Alvin  municipal  water  supply 


Groundwater  resources 

Special  status  fish  species 

Special  status  and  game  fish  species 

Groundwater  resources 

Three  Rivers  municipal  water  supply, 
via  Frio  River;  Choke  Canyon 
recreational  resources 

Groundwater  resources 

Three  Rivers  municipal  water  supply, 
via  Frio  River;  Choke  Canyon 
recreational  resources 

Groundwater  resources 

Groundwater  resources 

Groundwater  resources 

Special  status  and  game  fish  species; 
Gulf  Coast  recreational  resources 

Groundwater  resources 

Groundwater  resources 

Groundwater  resources 

Bald  eagle-federal ly  endangered 


Game  fish  species; 

Gulf  Coast  recreational  resources 

Game  fish  species; 

Gulf  Coast  recreational  resources 

Groundwater  resources 


Within  two  miles  of  route 
See  Map  2-4,  sheet  3 
See  map  2-4,  sheets  3  and  4 
Within  two  miles  of  route 
See  Maps  2-4,  sheet  4 

Within  two  miles  of  route 
See  Map  2-4,  sheet  4 

Within  two  miles  of  route 
Within  two  miles  of  route 
Within  two  miles  of  route 
See  Map  2-4,  sheet  6 

Within  two  miles  of  route 

Within  two  miles  of  route 

Within  two  miles  of  route 

Two  areas:  one  southeast  of 
Worthington  Lake,  another 
along  the  Brazos  River 
(See  Map  2-4,  sheet  9) 

See  Map  2-4,  sheet  9 
See  Map  2-4,  sheet  9 
Within  two  miles  of  route 


Site-specific  Oil  Spill  Contigency  Plans  will  be  prepared  for  coastal  bays,  estuaries,  beaches,  and  refuges, 
potentially  impacted  by  an  oil  spill  along  an  inland  waterway.  Applicable  water  crossings  were  addressed 
in  Table  4-62,  with  additional  sites  listed  above. 
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actuated  block  valve  and  check  valve  is  about  $97,000.  The  estimated 
cost  of  bringing  in  distribution  voltage  power  (overhead)  and 
communication  is  about  $17,000. 

Measure  SS-3:  A  comprehensive  safety  review  of  pipeline  design  has 
yet  to  be  completed  because  all  of  the  final  design  information  is  not 
available  for  the  Texas  segment  of  the  pipeline.  In  order  to  confirm 
that  AAPL's  intention  to  build  and  operate  a  safe  pipeline  is  satisfied, 
the  final  pipeline  design  and  operation  supporting  documentation  will  be 
subjected  to  an  independent  analysis  and  review  by  qualified  pipeline 
engineers.  The  review  would  be  conducted  by  the  DOT  and  BLM,  which  have 
both  the  authority  and  adequate  professional  staffing  to  monitor  the 
system  design.  The  scope  of  the  review  will  be  to  confirm  compliance 
with  applicable  pipeline  design  codes,  regulations  and  standards, 
standard  industry  practice,  and  mitigation  measures  identified  in  the 
Final  SEIS. 

Effectiveness:  The  safety  review  will  ensure  that  final  pipeline 
design  incorporates  adequate  safety  precautions. 

Application:  The  safety  review  will  cover  the  proposed  pipeline 
and  pump/heater  station  design,  operating  practices  and  procedures,  and 
emergency  response  plans. 


Measure  SS-4:  Studies  of  scour  depth  will  be  conducted  by  AAPL  for 
major  watercourses  on  the  route  selected  prior  to  finalizing  the  design 
of  each  crossing  (see  Tables  3-5a,  4-42a,  and  3-58a).  The  results  of 
these  studies  will  be  used  to  determine  the  appropriate  concrete  weight 
and  depth  of  burial.  The  methods  used  in  this  study  and  the  results 
will  be  subject  to  the  same  independent  review  described  in  Mitigation 
Measure  SS-3. 

Effectiveness:  These  studies  will  ensure  adequate  precautions  are 
taken  to  prevent  pipeline  damage  from  scouring  during  major  runoff 
events. 

Appl ication:  Studies  of  scour  depth  will  be  conducted  for  the 
selected  pipeline  route.  For  the  Proposed  Route,  these  studies  will  be 
conducted  on  the  South  Llano  River,  Pedernales  River,  Colorado  River, 
San  Bernard  River,  Brazos  River,  Highland  Bayou,  and  Clear  Creek. 

For  the  Northern  Alternative,  these  studies  will  be  conducted  on 
the  South  Concho  River,  Colorado  River,  Pecan  Bayou,  Leon  River, 
Lampasas  River,  South  Bosque  River,  Little  River,  Middle  and  East  Yequa 
Creeks,  Brazos  River,  Highland  Bayou,  and  Clear  Creek. 

Scouring  studies  for  the  Southern  Alternative  will  be  conducted  on 
the  Devil's  River,  Nueces  River,  Sabinal  River,  Frio  River,  San  Antonio 
River,  Guadalupe  River,  Lavaca  River,  Navidad  River,  Colorado  River,  San 
Bernard  River,  Brazos  River,  Highland  Bayou,  and  Clear  Creek. 


A-ll 


Measure  SS-5:  All  manual  valves  will  be  capable  of  quick  closure 
by  introduction  of  an  independent  power  source  using  electric  or  air 
impact  tools.  All  pipeline  maintenance  vehicles  will  be  capable  of 
actuating  the  valves. 

Effectiveness:  This  measure  will  shorten  valve  closure  time, 
reduce  spill  volumes,  and  make  the  valve  closure  less  strenuous  for 
workers.  On  the  average,  this  measure  should  reduce  total  spill  volumes 
by  about  5  percent  over  manual  operation. 

Appl ication:  This  measure  applies  to  all  manually-operated  block 
valves. 


Measure  SS-6:  A  suitable  backup  communications  system  (e.g., 
radio)  to  be  approved  by  the  Authorized  Officer  will  be  provided  for 
pipeline  operation. 

Effectiveness:  This  measure  will  provide  safeguards  against  total 
communications  loss  and  provide  backup  methods  for  closing  remote- 
control  valves  and  shutting  down  pump/heater  stations  during  an 
emergency. 

Appl ication:  This  measure  applies  to  the  pipeline  and  pump/heater 
stations  for  the  Proposed  Route  and  the  alternatives. 


Measure  SS-7:  The  pipe  coating  (where  not  insulated)  will  be 
epoxy-type  or  equivalent  in  the  Edwards  Aquifer  recharge  zone.  Sections 
of  the  pipe  which  are  insulated  will  have  the  insulation  applied  over 
the  coating  after  the  integrity  of  the  coating  was  confirmed. 
Equivalency  of  other  coatings  will  be  determined  by  the  Authorized 
Officer. 

Effectiveness:  This  measure  will  reduce  the  risk  of  failure  from 
external  pipe  corrosion  in  critical  areas.  Historically,  epoxy-type 
coatings  have  a  very  low  failure  rate.  On  the  average,  oil  spill 
frequencies  should  be  reduced  between  25  to  30  percent. 

Appl ication:  This  measure  applies  to  the  Edwards  Aquifer  recharge 
zone. 


Measure  SS-8:  In  sensitive  areas,  100  percent  of  all  pipeline 
welds  will  be  subject  to  non-destructive  testing  using  radiography  or 
equivalent  methods  as  approved  by  the  Authorized  Officer.  These  areas 
include  sensitive  streams  as  identified  in  the  Draft  SEIS  (Tables  4-15, 
4-45,  and  4-57),  other  riparian  areas,  wetlands,  areas  near  sources  of 
municipal  water  supplies,  within  0.5  mile  of  the  Caverns  of  Sonora, 
habitat  of  important  wildlife  species,  and  the  Edwards  Fault  Zone 
Aquifer.  Additional  sensitive  areas  may  be  required  at  the  discretion 
of  the  Authorized  Officer. 
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Effectiveness:   Testing  of  all  welds  will  reduce  the  risk  of  a 
pipeline  leak  due  to  weld  failure. 

Application:   This  measure  applies  to  the  Proposed  Route  and  the 
alternatives. 


Measure  SS-9:  Pump/heater  stations  will  be  sited  at  a  minimum  0.5 
mile  from  permanent  residences,  public  buildings,  commercial  buildings, 
etc.  unless  specifically  exempted  by  the  Authorized  Officer. 

Effectiveness:  This  measure  provides  a  margin  of  safety  in  the 
unlikely  occurrence  of  an  explosion  or  major  fire  at  a  pump/heater 
station. 

Appl ication:   This  measure  applies  to  all  pump/heater  stations. 

Measure  SS-10:  The  owner/operator  of  the  crude  oil  pipeline  from 
McCamey,  Texas  to  Webster  and  Texas  City,  Texas  will  maintain  at  all 
times  a  comprehensive  liability  insurance  policy  or  bond  in  the  amount 
of  $20  million  for  mitigation  of  potential  damage  caused  or  created  by 
the  owner/operator  in  the  construction,  operation,  or  abandonment  of  the 
pi  pel ine. 

Effectiveness:  This  measure  will  ensure  that  the  costs  of  cleanup, 
restoration,  and  financial  losses  attributed  to  the  pipeline  are 
provided  for  by  AAPL  and  any  other  future  owner/operator(s)  of  the  crude 
oil  pipeline. 

Appl ication:  This  measure  applies  to  the  Proposed  Route  and  both 
alternatives. 

4.7.2  Groundwater 

Measure  GW-1:  Hydrogeologic  investigations  will  be  conducted  along 
the  selected  alignment.  Investigations  will  concentrate  on  sensitive 
aquifers  indicated  in  Table  3-1,  the  sensitive  area  in  the  vicinity  of 
the  City  of  Fredricksburg  supply  wells,  and  will  also  include  the 
remainder  of  the  route  because  groundwater  may  be  locally  important  for 
municipal  and  agricultural  uses.   The  goal  of  these  investigations  will 
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be  to  have  appropriate  information  readily  available  in  advance  of  a 
spill.  At  a  minimum,  the  following  information  will  be  provided: 
number  and  locations  of  wells  and  significant  springs  by  county;  whether 
the  wells  or  springs  are  upgradient  or  downgradient  of  the  pipeline;  a 
complete  list  of  appropriate  local,  county,  and  state  contacts;  and  a 
bibliography  of  appropriate  groundwater  references,  grouped  by  county. 
Over  100  references  are  available  from  the  Texas  Water  Commission  (TWC) 
listing  the  wells  and  springs,  by  county,  along  each  of  the  pipeline 
routes.  In  addition,  the  TWC  has  published  Spill  Response  Maps  for  each 
Texas  county.  This  information  will  be  incorporated  into  the  Oil  Spill 
Contingency  Plan  that  will  include  plans  for  notification  of  affected 
groundwater  users,  water  districts,  and  appropriate  governmental 
agencies;  site-specific  cleanup  and  response  plans,  and  identification 
of  emergency  alternate  water  supplies. 

Effectiveness:  These  hydrogeologic  investigations  and  contingency 
plans  will  make  appropriate  information  available  to  allow  for  early 
response  to  spills  or  leaks  rather  than  attempting  to  obtain  this 
information  after  a  spill  has  occurred.  This  is  particularly  important 
in  populated  areas  where  groundwater  is  extensively  used  for  municipal 
suppl ies. 

Appl ication:  This  measure  will  be  applied  to  the  Proposed  Route 
and  all  alternatives. 


Measure  GW-2:   See  Measure  SS-1;  the  Oil  Spill  Contingency  Plan 

will  address  groundwater  protection  and  cleanup.   Descriptions  of 

effective  oil  spill  aquifer  decontamination  methods  have  been  included. 
These  methods  include: 

0  Cleanup  procedures 

•  Post-cleanup  procedures 

•  Groundwater  sampling 

•  Groundwater  classification 

Effectiveness:  These  methods  are  representative  of  the  current  oil 
spill  cleanup  technology.  With  the  evolution  of  hazardous  materials 
cleanup,  new  techniques  are  developed  on  a  continual  basis.  With 
current  technologies,  the  oil  spill  contamination  can  be  reduced  to  no 
impact  or  at  worst  a  local  impact  (e.g.,  one  set  of  city  wells).  The 
likelihood  of  regional  groundwater  contamination  (i.e.,  to  the  Edwards 
Aquifer)  is  very  remote. 

Appl ication:  This  measure  will  be  applied  to  the  Proposed  Route 
and  all  alternatives.  The  locations  requiring  site-specific  treatment 
in  the  oil  spill  contingency  plan  are  listed  in  Table  4-61c  in 
Mitigation  Measure  SS-1. 


Measure  GW-3:  Water  supply  wells  or  springs  which  are  adversely 
impacted  by  the  All  American  Pipeline  during  its  construction, 
operation,  or  abandonment,  will  be  cleaned  up,  repaired,  or  replaced  as 
required  by  the  nature  of  the  impact.  Any  well  damaged  by  blasting  will 
be  redrilled  to  remove  caved  rock.   If  the  well  caves  in  again  following 
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redril ling,  a  screen  or  casing  will  be  placed  in  the  fractured  zone. 
For  water  wells  or  water  supply  springs  affected  by  oil  spills,  an 
alternative  water  supply  will  be  provided  that  is  equivalent  in  quantity 
and  quality  to  the  well/spring  water  prior  to  impacts.  This  alternative 
water  supply  may  come  from  new  or  deepened  well(s),  from  surface  water, 
from  an  impacted  well  following  appropriate  treatment  or  renovation,  or 
if  necessary,  from  water  trucked  in  and  stored  in  tanks. 

Effectiveness:  The  full  restitution  described  above  for  wells  or 
springs  impacted  by  the  pipeline  will  effectively  mitigate  impacts  for 
losses  from  blasting  and  temporary  or  permanent  impacts  to  supply  wells 
or  springs  from  oil  spills. 

Application:  This  measure  will  be  applied  to  the  Proposed  Route 
and  all  alternatives. 

4.7. 3  Surface  Water 

Measure  SW-1:  See  Measure  SS-1;  the  Oil  Spill  Contingency  Plan 
will  address  surface  waters  of  importance  to  municipal  and  irrigation 
water  users.  A  preliminary  Oil  Spill  Contingency  Plan  has  been  prepared 
for  representative  streams  (Appendix  B  of  the  Draft  SEIS). 

Effectiveness:   The  Oil   Spill   Contingency  Plan  is  a  proven 

technique  for  reducing  water  quality  impacts.   Measure  SS-1  combined 

with  Measure  SS-2  should  prot^-C  all  municipal  water  supplies  from 
service  interruptions  longer  than  8  hours. 

Appl i cation:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives.  See  the  Modifications  and  Corrections  section  for 
page  B-53  and  Table  4-61c  in  Mitigation  Measure  SS-1. 


Measure  SW-2:  See  Measure  SS-2;  the  remote-control  block  valves 
listed  in  Table  4-62  will  protect  municipal  water  users  from  large 
volume  oil  spills. 

Effectiveness:  The  remote-control  valves  reduce  the  loss  of  oil 
from  high  volumes  of  up  to  87,200  barrels  to  1,600  to  3,800  barrels. 

Application:  This  measure  will  be  applied  to  streams  listed  in 
Table  4-62. 

4.7.4  Geology 

Measure  G-l:  Geologic  hazards  requiring  special  design 
considerations  will  be  determined  on  a  site-specific  basis  and  will  be 
dependent  on  actual  pipeline  location.  Reconnaissance  activities  in 
advance  of  construction  will  identify  those  locations  and/or  hazards 
that  exhibit  a  high  degree  of  potential  risk  to  pipeline  or  facility 
integrity.  These  types  of  hazards  might  include  active  fault  zones, 
karstic  features  such  as  sinkholes,  slope  stability  (due  to  rock 
structure,  hydrogeological  factors,  slope  angle,  etc.),  or  potential 
major  storm  event  induced  damage  (such  as  at  stream  crossings).  Where 
these  hazards  are  appropriately  identified  in  advance,  an  evaluation 
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will  be  made  to  determine  what  construction  techniques  can  be  employed 
that  will  provide  a  necessary  factor  of  safety  at  an  economic  level,  or 
conversely,  if  a  minor  realignment  is  required.  Routine  investigations 
will  be  carried  out  to  determine  the  physical  parameters  of  the  soil  or 
rock  upon  which  the  pipeline  will  be  built.  Drilling  and  test  pits  are 
common  methods  of  obtaining  samples  of  soil  and  rock  materials,  to 
determine  analytically  such  critical  parameters  as  bearing  capacity, 
shear  strength,  internal  friction  angles,  density,  etc.  With  these 
parameters  known,  various  mitigation  measures  can  be  designed  and 
employed,  such  as  buttressing,  retaining  walls,  rock  bolting,  grouting, 
shotcreting,  use  of  pilings  in  watercourses,  etc.  In  addition  to  the 
overall  hazard  identification,  standard  geotechnical  investigations  will 
be  employed  at  discrete  locations  of  pump/heater  stations  and  other 
significant  structures. 

It  is  common  to  encounter  unexpected  geologic  hazards  during 
excavation.  Routinely  these  hazards  are  appropriately  addressed 
immediately  in  the  interest  of  worker  safety  as  well  as  in  the  interest 
of  protecting  the  longevity  of  operational  life  of  the  pipeline,  since 
it  represents  a  substantial  capital  commitment  on  behalf  of  the  pipeline 
owner/operator. 

Specific  geologic  hazard  areas  identified  during  the  reconnaissance 
studies  may  require  minor  realignment  of  the  route  to  avoid  these 
hazards  or  the  need  for  specialized  design.  At  pump/heater  stations,  a 
program  of  standard  geotechnical  exploration  and  design  will  be 
performed. 

Effectiveness:  Such  studies  are  standard  for  major  civil 
structures  and  will  identify  existing  significant  geologic  hazards  such 
as  landslides,  unstable  stream  banks,  subsidence,  and  karstic  sinkholes. 
Areas  with  moderate  to  high  potential  for  future  development  of  geologic 
hazards  will  be  avoided  or  mitigated  by  specialized  design. 

Appl ication:  This  measure  will  be  applied  to  pump/heater  stations 
and  identified  sensitive  geologic  areas  along  the  Proposed  Route  and  all 
alternatives.   See  Table  3-7  and  Map  3-3. 


Measure  G-2:  Geologic  hazards  identified  and  characterized  as  a 
result  of  Measure  G-l  will  be  addressed  with  specific  mitigation  which 
may  involve  avoidance  by  rerouting,  remedial  earthwork,  or  special 
structural  or  foundation  design.  In  some  cases,  a  program  of  surveill- 
ance and/or  monitoring  will  be  established  to  verify  adequate 
performance  (e.g.,  at  a  crossing  of  an  inactive  landslide),  or  warn  of 
developing  hazards  (e.g.,  proximity  to  an  active  karst  feature  or  a 
stream  bank  judged  susceptible  to  failure  during  an  extremely  wet  year). 

Typical  design  modifications  at  river  or  stream  crossings  might 
address  concerns  such  as  scour,  lateral  migration  of  meanders  or  other 
changes  in  stream  course,  which  could  ultimately  damage  the  pipeline's 
negative  bouyancy  components  resulting  in  damage  to  the  pipeline  itself. 
Appropriate  means  to  prevent  such  occurrences  will  include  selective 
location  of  the  pipeline  with  regard  to  scour  depth  in  combination  with 
protective  coatings  to  minimize  the  potential  for  failure  of  the 
crossing. 
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Areas  that  have  specific  concerns  related  to  slope  stability,  rock 
failure,  etc.,  are  routinely  addressed  (to  protect  pipeline  structures) 
in  extreme  cases  through  slope  laybacks  (benching)  and  in  more  moderate 
cases  through  buttressing  or  retaining  walls.  Further,  in  many  cases  of 
lesser  concern,  rock  bolting,  grouting  or  shotcreting  can  be  effectively 
utilized  to  reinforce  rock  structure,  strengthen  joint  structures  and 
alter  hydrogeologic  influences,  or  just  minimize  the  likelihood  and 
frequency  of  rockfalls. 

Recommendations  and  design  criteria  for  earthwork  and  foundations 
will  be  developed  for  pump/heater  stations  and  selected  pipeline 
segments. 

Effectiveness:  These  mitigation  measures  are  standard,  being  based 
on  adequate  investigations  as  specified  in  Measure  G-l.  The  particular 
measure  selected  to  accommodate  a  geologic  hazard  or  geotechnical 
condition  will  be  site  and  problem-specific,  further  enhancing  the 
effectiveness  of  the  measure. 

Application:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 


Measure  G-3:  As  determined  by  the  Authorized  Officer,  special 
construction  procedures  will  be  followed  within  2  miles  of  the  unique 
geologic  features  at  the  Caverns  of  Sonora.  These  procedures  will 
involve  mechanical  trench  excavation  without  the  use  of  explosives  for 
blasting  to  minimize  vibrations  that  might  damage  the  caverns. 

Effectiveness:  Avoiding  the  use  of  explosives  for  trench 
excavation  will  prevent  possible  damage  to  unique  and  delicate  features 
at  the  Caverns  of  Sonora.  The  rock  trencher  to  be  used  by  All  American 
is  capable  of  ripping  through  nearly  any  type  of  rock  along  the  route, 
although  it  may  proceed  more  slowly  than  blasting  through  hard  rock. 
Trencher-induced  vibrations  are  relatively  minimal  and  would  not  damage 
fragile  cave  formations. 

Application:  This  measure  will  be  applied  to  the  Proposed  Route 
within  2  miles  of  the  Caverns  of  Sonora  in  Sutton  County. 


Measure  G-4:  The  pipeline  will  be  rerouted  around  all  active  and 
proposed  mineral  and  energy  extraction  areas  which  would  be 
significantly  impacted  by  the  pipeline's  presence. 

Effectiveness:  Rerouting  the  pipeline  to  avoid  active  or  proposed 
resource  extraction  areas  will  eliminate  impacts  associated  with 
extraction  of  minerals  and  energy  resources. 

Appl i cation:  This  measure  will  be  applied  to  the  Northern 
Alternative  near  the  proposed  Milam  lignite  mine  such  that  the  proposed 
mine  area  will  not  be  crossed.  The  Northern  Alternative  would  also  be 
realigned  to  avoid  crossing  active  or  proposed  mineral  extraction  areas 
if  necessary  near  the  Orchard  Dome  oil  field. 
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Measure  G-5:  Where  it  is  determined  that  blasting  will  damage  an 
important  resource,  the  BLM  Authorized  Officer  will  require  trenching  by 
other  means.  The  risk  to  the  resource  will  be  mathematically  determined 
through  field  application.  The  risk  will  be  based  on  particle 
velocities  in  excess  of  2  inches  per  second.  Resources  considered  at 
potential  risk  include  wells  in  limestone  formations  within  0.5  mile  of 
the  proposed  trench. 

Effectiveness:  Blasting  shock  waves  in  excess  of  2  inches  per 
second  will  not  be  generated  in  the  area  of  wells,  and  thus,  damage  of 
wells,  and  other  features  deemed  at  risk  by  the  Authorized  Officer  will 
not  occur.   All  significant  impacts  from  blasting  can  be  eliminated. 

Appl i cation:  This  measure  will  be  applied  on  the  Proposed  Route 
and  the  alternatives  and  specifically  within  0.5  mile  of  limestone 
formation  wel 1 s. 

4.7.5  Soils 

Measure  S-l:  In  addition  to  the  restoration  measures  presented  in 
the  project  description,  the  Authorized  Officer  may  require  other  means 
of  restoring  disturbed  areas.  For  areas  where  no  reclamation  plans  are 
prepared,  where  the  risk  of  soil  erosion  and  ROW  stability  is  at  risk, 
or  where  AAPL  restoration  fails,  the  Authorized  Officer  will  require 
proper  restoration.  Techniques  include  double-lifting  (topsoil 
segregation),  reseeding  (native  species  where  applicable),  and 
fertilization.  Topsoil  segregation  will  be  especially  important  in 
agricultural  areas. 

Effectiveness:  This  measure  will  assist  in  minimizing  potential 
revegetation  and  erosion  control  problems  in  the  disturbed  areas. 

Application:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 

4.7.6  Aquatic  Biology 

Measure  AB-1:  Fueling  and  lubrication  of  construction  equipment 
will  not  occur  within  0.25  mile  of  water  bodies.  No  more  than  2  barrels 
of  fuel  (about  84  gallons)  should  be  kept  at  construction  sites  within 
0.5  mile  of  sensitive  water  bodies.  Equipment  will  be  periodically 
checked  for  leakage  to  avoid  spills.  If  a  spill  does  occur,  it  will  be 
reported  to  the  Authorized  Officer  immediately. 

Effectiveness:  Refueling  away  from  water  bodies  and  periodic 
maintenance  should  reduce  the  risk  of  construction-related  spills  by 
lower  probabilities  and  frequencies  of  spills  greater  than  40  gallons  in 
size. 

Application:  This  measure  will  be  applied  to  the  flowing  streams 
along  the  Proposed  Route  and  the  alternatives  (see  Tables  4-15,  4-45, 
and  4-57  of  the  Draft  SEIS  for  list  of  sensitive  water  bodies). 


Measure  AB-2:   Site-specific  treatment  in  the  oil  spill  contingency 
plan  will  be  prepared  for  sensitive  water  bodies. 
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Effectiveness:  Oil  spill  contingency  plans  will  minimize  the  area 
affected  by  an  oil  spill  and  reduce  resource  losses  and  increase  the 
speed  of  resource  recovery. 

Application:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives  (See  Table  4-61c  in  Mitigation  Measure  SS-1). 


Measure  AB-3:  Remote-actuated  block  and  check  valves  will  be  used 
on  stream  crossings  where  oil  spill  loss  due  to  lack  of  remote-control 
valves  would  be  large  and  increase  the  magnitude  of  potential  impacts  on 
aquatic  biota.  Remote-control  block  valves  are  recommended  for  streams 
listed  in  Table  4-62. 

Effectiveness:  Remote-control  block  and  check  valves  will  reduce 
the  volume  of  oil  potentially  reaching  a  stream. 

Appl i cation:   See  Measure  SS-2. 

Measure  AB-4:  Blasting  at  sensitive  stream  crossings  will  be  done 
in  the  dry  season  with  percussion  wave  obstructions,  or  will  be 
scheduled  to  avoid  the  spawning  period  of  important  recreational  and 
threatened  or  endangered  fish  species.  Blasting  also  will:  1)  occur 
during  the  expected  lowest  flow  period  in  the  fall,  and  2)  will  employ 
temporary  structures  to  reduce  shock  waves. 

Effectiveness:  The  avoidance  of  fish  spawning  periods  in  the 
summer  will  minimize  or  eliminate  potential  impacts  to  early  life  stages 
of  fish,  which  are  considered  the  most  sensitive  to  blasting.  The  use 
of  structures  to  reduce  shock  waves  and  scheduling  blasting  during  fall 
low  flow  periods  will  reduce  the  areas  affected  by  blasting. 

Application:  This  measure  would  be  applied  to  important  streams 
along  the  Proposed  Route  and  the  alternatives  (see  Tables  4-15,  4-45, 
and  4-57  of  the  Draft  SEIS  for  list  of  sensitive  water  bodies). 

4.7.7  Terrestrial  Biology 

Measure  TB-1:  Construction  through  sensitive  plant  and  animal 
communities  and  habitat  (e.g.,  riparian  vegetation,  wetlands,  native 
prairie,  or  habitats  of  federal  candidate  or  state  threatened  species) 
will  be  supervised  directly  by  an  onsite  representative  of  the  BLM 
Authorized  Officer.  Whenever  possible,  the  Authorized  Officer  will 
ensure  that  the  pipeline  will  avoid  sensitive  communities  and  habitats. 
The  Authorized  Officer  will  determine  the  feasibility  of  avoiding 
specific  areas  or  reducing  ROW  widths  through  these  sensitive  areas.  If 
the  Authorized  Officer  determines  the  area  cannot  be  avoided,  disturbed 
areas  will  be  restored  (where  feasible)  in  5  years  as  specified  in  an 
approved  vegetation  restoration  plan.  The  plan  would  be  developed  using 
appropriate  materials  and  techniques  as  suggested  by  local  SCS 
revegetation  specialists  (or  other  appropriate  agencies)  with  input 
and/or  approval  from  private  landowners. 
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Where  (and  only  where)  the  Authorized  Officer  determines  that 
neither  avoidance  nor  reclamation  is  feasible,  long-term  disturbance  to 
riparian  and  wetland  areas  will  be  compensated.  For  example,  if  a 
pipeline  stream  crossing  were  to  result  in  the  long-term  disturbance  or 
loss  of  1  acre  of  riparian  habitat,  3  acres  of  comparable  value  riparian 
habitat  will  be  identified  and  purchased  to  replace  the  lost  area.  The 
acquired  area  will  be  deeded  to  an  appropriate  conservation  agency  or 
organization.  Actual  acreages  to  be  impacted  and  compensated  will  be 
determined  after  selection  of  a  final  route  and  detailed  centerline 
surveys  across  these  habitats.  The  majority  of  the  riparian  areas  are 
found  along  the  perennial  rivers  and  creeks  listed  in  Tables  3-4,  3-40, 
and  3-58  of  the  Draft  SEIS.  Wetlands  more  commonly  occur  within  the 
Blackland  Prairie/Post  Oak  Savannah  and  Gulf  Prairies  and  Marshes 
regions,  east  of  the  Edwards  Plateau. 

This  measure  was  developed  as  a  result  of  a  meeting  on  July  1,  1987 
involving  BLM,  the  U.S.  Fish  and  Wildlife  Service,  the  Texas  Parks  and 
Wildlife  Department,  and  All  American  Pipeline  Company.  All  four 
parties  agreed  to  the  final  text  of  the  measure,  and  concurred  that  it 
should  and  will  be  implemented. 

Effectiveness:  Avoiding  and  minimizing  disturbance  to  sensitive 
areas  will  minimize  loss  of  vegetation  and  wildlife  habitat  in  those 
areas.  This  measure  will  also  result  in  the  long-term  replacement  of 
all  wetland  and  riparian  habitat  lost  from  pipeline  construction. 

Appl ication:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 


Measure  TB-2:   Vehicle  operation  off  the  ROW  by  construction 

workers  or  the  BLM  Authorized  Officer  will  be  prohibited  except  where 
specified  by  the  landowner. 

Effectiveness:   Limiting  vehicle  use  off  the  ROW  will  minimize  the 

risk  of  impacting  livestock,  exotic  ungulates,  wildlife  habitat,  and 

wildlife  including  special  status  species,  and  important  or  sensitive 
vegetation  in  surrounding  habitats. 

Application:   This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 


Measure  TB-3:  During  construction,  the  open  pipeline  trench  and/or 
staged  above-ground  pipe  will  be  limited  to  0.5  mile  in  areas  where  the 
pipeline  could  limit  wildlife  access  to  water  or  other  sensitive 
habitats.  Skip  sections  or  temporary  bridges  across  the  pipeline  trench 
will  also  be  used  if  more  than  0.5  mile  of  trench  must  remain  open  for 
an  extended  period. 

Effectiveness:  This  will  minimize  impacts  caused  by  water  stress 
and  disruption  of  movement  patterns. 
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Application:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives.  It  will  be  applied  in  all  wildlife  movement 
corridors  including  the  deer  relocation  area  in  Milan  County.  It  will 
also  be  applied  on  all  managed  game  ranches  and  other  important  areas; 
including  riparian,  as  determined  by  the  Authorized  Officer. 


Measure  TB-4:  A  competent  wildlife  biologist  will  survey  all 
potential  raptor  nesting  habitat  within  0.5  mile  of  the  pipeline  prior 
to  construction.  Active  and  inactive  nests  will  be  identified.  No 
construction  will  occur  within  0.5  mile  of  active  nest  sites  during  the 
nesting  season  identified  for  individual  species  by  the  USFWS. 
Construction  will  be  permitted  near  inactive  nests;  however,  no  tree  or 
cliff  nest  sites  will  be  disturbed. 

Effectiveness:  This  measure  will  prevent  nest  abandonment 
resulting  from  pipeline  construction.  It  will  also  help  provide 
flexibility  for  construction  scheduling. 

Appl i cation:  This  measure  will  be  applied  to  appropriate  habitat 
on  the  Proposed  Route  and  the  alternatives. 


Measure  TB-5:  Site-specific  portions  of  the  Oil  Spill  Contingency 
Plan  will  identify  special  measures  which  will  be  instituted  to  protect 
wetlands.  Oil  spill  booms  will  be  deployed  as  near  as  possible  to 
divert  oil  away  from  the  wetlands  downstream  of  major  river  crossings. 
The  site-specific  sections  of  the  oil  spill  contingency  plan  will 
include  areas  of  wetlands,  riparian  areas,  bottomland  hardwoods,  and 
endangered  species  habitats  as  well  as  other  selected  areas.  In  the 
event  of  a  spill,  these  booms  would  be  used  to  prevent  oil  from  entering 
backwater  wetlands  from  the  river.   See  Measure  SS-1. 

Effectiveness:  Booms  have  been  used  effectively  for  many  years  in 
containing  oil  and  directing  it  to  areas  for  cleanup.  Locating  booms 
upstream  of  sensitive  areas  will  minimize  response  time  and  minimize  the 
possibility  of  oil  reaching  these  sensitive  habitats. 

Appl ication:  This  measure  will  be  applied  to  all  major  stream 
crossings  on  the  Proposed  Route  and  the  alternatives  at  wetlands  and 
endangered  species  habitats  as  listed  in  Table  4-61c  in  Mitigation 
Measure  SS-1.  This  listing  includes  protecting  habitat  for  Houston 
toad,  Attwater's  greater  prairie  chicken,  bald  eagle,  Concho  water 
snake,  Texas  blind  salamander,  San  Marcos  salamander,  and  Texas 
wildrice. 


Measure  TB-6:  Where  the  pipeline  ROW  follows  an  existing  ROW,  if 
possible  the  old  ROW  will  be  used  as  part  of  the  construction  ROW  and 
new  disturbance  will  be  limited  to  the  area  needed  for  trenching  and 
stockpiling  backfill. 
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Effectiveness:  Using  the  existing  ROW  for  construction  will 
minimize  the  total  area  cleared,  wildlife  habitat  lost,  and  area  to  be 
revegetated.  Using  the  existing  ROW  will  significantly  minimize  the 
total  acres  disturbed.  This  approach  will  be  especially  useful  in 
minimizing  impacts  to  habitats  of  certain  special  status  species  such  as 
the  black-capped  vireo  and  golden-cheeked  warbler. 

Appl i cation:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  Southern  Alternative.  This  technique  will  be  applied  along  the 
Oasis  Pipeline  and  where  possible  in  riparian  crossings. 


Measure  TB-7:  County  Extension  Agent(s)  or  a  recognized  expert  on 
oak  wilt  disease  will  survey  the  route  prior  to  construction  to  confirm 
whether  or  not  the  pipeline  ROW  and  adjacent  areas  are  experiencing  this 
disease.  If  the  disease  is  present,  a  program  will  be  developed  with 
guidance  from  local  experts  to  minimize  the  chance  of  a  disease  outbreak 
along  the  ROW.  This  program  will  include,  but  not  be  limited  to, 
treating  injured  trees  with  wound  paint,  chemically  treating  and  burning 
diseased  trees  in  place,  scheduling  clearing  activities  between  June  15 
and  February  28  (when  insects  and  fungus  are  least  active),  and  post- 
construction  monitoring.  All  bulldozers,  backhoes,  and  machinery  will 
be  steam-cleaned  before  leaving  a  contaminated  area.  Field  tools  will 
also  be  cleaned,  as  appropriate. 

Effectiveness:  This  measure  will  reduce  the  potential  for 
spreading  oak  wilt  disease  to  adjacent  disease-free  areas,  resulting  in 
potentially  severe  losses  of  oak  trees. 

Appl ication:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives  in  those  counties  identified  in  the  Draft  SEIS  as 
being  particularly  susceptible  to  oak  wilt  disease  (i.e.,  Proposed 
Route:  Kerr,  Gillespie,  Blanco,  Hays,  Caldwell,  Bastrop,  Fayette, 
Kimble,  Colorado;  Northern  Alternative:  Hamilton,  Coryell,  McClennan, 
Lee,  Fayette,  Brown,  Mills,  Falls,  Bell,  Milam,  Burleson,  Austin; 
Southern  Alternative:  Atascosa,  Bexar,  DeWitt,  Lavaca,  Uvalde,  Medina, 
Wilson,  Karnes). 


Measure  TB~8:  To  reduce  the  risk  of  pipeline  leaks  from  corrosion, 
the  pipe  wil  be  covered  with  epoxy-type  coatings  100  feet  before  and 
100  feet  after  all  streams  and  rivers,  as  well  as  in  the  river  itself, 
to  be  crossed  where  there  are  downstream  bald  eagle  nests  (Colorado 
River  crossing  in  Colorado  County;  Brazos  River  crossing;  Rabbs  Creek 
crossing  in  Fort  Bend  County). 

Construction  will  occur  near  bald  eagle  nest  sites  between 
Worthington  Lake  and  Rabbs  Bayou  along  the  Proposed  Route  in  Fort  Bend 
County.  If  construction  is  to  be  performed  after  October  15,  1987, 
within  2  miles  of  the  confluence  of  Rabbs  Bayou  and  Big  Creek,  another 
search  for  bald  eagle  nests  will  be  made.   If  a  nest  is  found  within 
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1  mile  of  the  pipeline,  no  construction  will  be  done  between  October  15 
and  May  15.  If  terrain  or  other  natural  features  break  the  line  of 
sight  between  the  new  nest  location  and  the  pipeline,  the  distance  from 
the  nest  to  the  pipeline  may  be  reduced  to  less  than  1  mile  after 
further  consultation  with  the  Service.  If  the  nest  is  unsuccessful, 
construction  may  occur  during  the  period  February  through  May  15,  with 
approval  from  the  Service.  No  nest,  either  active  or  inactive,  will  be 
destroyed  by  pipeline  construction. 

Effectiveness:  This  measure  will  reduce  the  risk  of  nest 
destruction  and  abandonment  during  the  construction  period,  and  reduce 
the  risk  of  oil  spills  upstream  of  nest  sites. 

Appl i cation:  This  measure  will  be  applied  to  the  Proposed  Route 
and  both  alternatives,  where  applicable. 


Measure  TB-9:  Construction  along  the  Northern  Alternative  would 
occur  in  the  known  range  of  the  Concho  water  snake  on  the  Colorado 
River.  The  recommended  mitigation  by  the  FWS  is  to  select  either  the 
Proposed  Route  or  Southern  Alternative.  If  the  Northern  Alternative  is 
selected,  the  following  mitigation  will  be  done  to  reduce  potential 
impacts  to  the  Concho  water  snake.  (The  following  is  a  direct  quote 
from  the  USFWS  Biological  Opinion  -  August  21,  1987.) 

a.  Conduct  an  on-site  inspection  of  the  Colorado  River  crossing 
to  determine  if  juvenile  snake  riffle  habitat  occurs  in  the 
area.  The  area  will  also  be  evaluated  for  the  presence  of 
individual  snakes.  If  the  proposed  crossing  site  contains 
riffled  habitat,  the  pipeline  route  will  be  realigned  to  a 
nearby  pooled  area  which  will  minimize  impacts  to  individual 
juvenile  water  snakes. 

b.  Additional  riffle  habitat  will  be  created  during  pipeline 
construction  by  distributing  the  debris  which  occurs  as  a 
result  of  pipeline  excavation.  Specific  construction 
techniques  will  be  implemented  which  will  minimize  degradation 
of  water  quality,  sedimentation,  and  erosion. 

c.  A  site-specific  oil  contingency  plan  will  be  developed  to 
ensure  that  if  a  leak  did  occur,  it  would  be  detected  and  shut 
off  rapidly.  This  plan  will  be  prepared  prior  to  project 
operation  and  must  be  acceptable  to  the  Service.  The  plan 
will  include  such  features  as  designation  of  equipment  storage 
areas,  maintenance  program  for  equipment  to  ensure  it  is  in 
proper  working  order,  organization  of  response  team, 
techniques  to  be  used  for  spill  containment  and  cleanup,  and 
post  spill  restoration  procedures. 

d.  The  area  on  both  sides  of  the  creek  crossing  and  the  crossings 
of  other  drainage  areas  that  feed  into  the  Concho  or  Colorado 
Rivers  will  be  marked  with  pipeline  signs  at  a  maximum  of 
1,000  feet  intervals  which  will  be  maintained  annually  to 
ensure  their  readibility.  In  addition,  safety  tape  will  be 
installed  above  the  pipeline  to  warn  people  excavating  in  the 
area  that  there  is  a  buried  pipeline. 
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e.  Visual  inspections  will  be  conducted  at  least  26  times  per 
year,  not  to  exceed  a  3-week  interval,  for  the  pipeline  route 
throughout  the  drainage  area  for  the  Colorado  River.  The 
"pig"  inspection  will  occur  at  least  once  every  2  weeks. 
These  surveys  will  identify  potential  problems  such  as 
buckling  or  depressions  near  the  pipeline,  evidence  of 
erosion,  and  potential  leaks. 

f.  The  pipeline  will  be  coated  with  an  epoxy  coating  to  protect 
it  from  corrosion. 

g.  Remote  check  and  block  valves  will  be  used  on  either  side  of 
the  Colorado  River.  These  valves  will  have  a  manual 
capability  and  the  block  value  will  be  augmented  with  the 
remote  terminal  unit. 

h.  Multiple  leak  detection  communications  systems  will  be 
instal led. 

i.  The  concrete  jacket,  which  will  encase  the  pipe  under  the 
Colorado  River,  will  be  extended  to  the  100-year  flood 
elevation. 

Effectiveness:  These  measures  will  reduce  construction  impacts 
(direct  mortality)  to  adult  and  young  Concho  water  snakes,  and  reduce 
the  severity  and  potential  for  downstream  impacts  from  an  oil  spill. 

Appl ication:  These  measures  will  be  applied  to  the  Northern 
Alternative  at  the  Colorado  River  crossing. 


Measure  TB-10:  Attwater's  greater  prairie  chicken  field  clearance 
surveys  identified  an  active  lek  south  of  Sealy  in  Austin  County 
(Figure  4-la)  and  an  active  lek  southeast  of  Orchard  in  Fort  Bend  County 
(Figure  4-lb).  No  other  active  leks  or  habitat  that  might  be  adversely 
impacted  were  identified.  The  BLM  Authorized  Officer  will  require 
timing  constraints  for  the  Sealy  lek  and  a  reroute  and  construction 
modification  at  the  Orchard  site. 

Construction  will  not  occur  between  4:00  a.m.  and  9:30  a.m., 
January  through  May  within  1  mile  of  the  Sealy  lek.  Within  2  miles  of 
this  lek,  there  will  be  no  moving  or  shredding  of  the  pipeline  ROW 
between  January  1  and  August  1.  The  route  at  the  Orchard  site  has  been 
realigned  to  the  active  agricultural  land  about  1.5  miles  to  the  north 
(see  Figure  4-lb).  If  construction  occurs  within  2  miles  of  the  lek  at 
Orchard,  during  the  period  of  April  1  through  July  15,  a  30-foot-wide 
skip  or  fill  section  will  be  provided  per  0.25  mile  of  trench  to  allow 
movement  of  the  young  across  or  out  of  the  trench.  Also,  an  inspection 
of  the  open  trench  will  occur  each  morning  between  April  1  and  June  15 
to  remove  any  chicks  that  may  have  fallen  in.  These  birds  will  be 
placed  in  a  safe  location  near  the  trench.  The  status  of  this  lek  will 
be  reconfirmed  during  the  year  of  construction. 
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Effectiveness:  The  4:00  a.m.  to  9:30  a.m.  timing  constraint  will 
protect  active  leks  from  noise  disturbance.  The  realignment  will  move 
the  ROW  from  the  lek  by  1.5  miles  and  out  of  quality  nesting  habitat  and 
into  rice  rotation  fields.  The  0.25-mile  skip  sections  will  provide 
passageways  for  broods  across  the  trench  and  also  allow  broods  that  may 
fall  into  the  trench  to  escape  without  injury. 

Application:  These  measures  will  be  applied  to  the  Northern 
Alternative  in  known  Attwater's  greater  prairie  chicken  habitat  in 
Austin  and  Fort  Bend  Counties  (Figures  4- la  and  4-lb,  respectively). 


Measure  TB-11:  An  evaluation  was  completed  in  June  1987  to 
determine  if  habitat  for  black-capped  vireos  occurs  in  or  adjacent  to 
the  ROW.  Vireos  are  known  to  nest  near  the  Proposed  Route,  and  habitat 
for  this  species  is  also  crossed  by  both  alternatives  on  the  Edwards 
Plateau.  Additional  field  surveys  will  be  required  in  the  spring  of 
1988,  prior  to  clearing,  along  the  selected  route  on  the  Edwards  Plateau 
or  in  western  Texas.  Potential  habitat  identified  in  1987  will  be 
surveyed  from  the  ground  to  identify  nesting  pairs  and  nests,  and  to 
evaluate  habitat  quality.  If  nests  or  breeding  areas  are  found  in  the 
ROW,  the  pipeline  will  be  moved  to  avoid  this  area.  No  habitat  occupied 
by  vireos  will  be  disturbed.  If  construction  will  occur  adjacent  to 
occupied  habitat,  construction  may  be  delayed  until  after  the  nesting 
season,  per  discussion  with  the  FWS. 

Effectiveness:  These  measures  will  reduce  further  habitat 
reduction  and  reduce  the  possibilities  of  direct  mortality  to  nestlings 
or  adults  and  reduce  disturbance  to  nests  adjacent  to  the  ROW. 

Application:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 


Measure  TB-12:  Specific  habitats  of  individual  federal  candidate 
and  state  threatened  species  will  be  surveyed  based  on  USFWS 
recommendations.  A  qualified  wildlife  biologist  and  botanist  at  each 
clearing  and  construction  spread  will  evaluate  the  potential  occurrence 
of  individual  special  status  species.  If  suitable  replacement  habitat 
is  available  and  survival  is  likely,  the  individual  animals  will  be 
captured  and  relocated  prior  to  disturbance.  If  sensitive  plant  species 
are  located,  mitigation  measures  to  be  applied  include  realignment,  ROW 
reduction,  and  transplanting  of  species,  as  determined  to  be  appropriate 
by  the  Authorized  Officer. 

Effectiveness:  Although  this  method  will  not  eliminate  all  impacts 
to  these  species,  it  will  greatly  reduce  impacts  by  identifying  and 
locating  important  habitats  for  special  status  or  listed  species.  Some 
plant  and  animal  species  may  be  relocated  to  nearby  suitable  habitat. 

Application:   This  measure  will  be  applied  to  the  Proposed  Route 

and  the  alternatives.   The  special  status  species  and  habitats  are 

identified  in  Tables  3-14,   3-47,  and  3-66  in  Modifications  and 
Corrections  Section  3.2. 


A-25 


Measure  TB-13:  An  oil  spill  at  river,  creek,  or  bayou  crossings 
could  affect  special  status  species  (i.e.  birds,  marine  turtles)  in 
Galveston  Bay,  and  possibly  Matagorda  and  San  Antonio  Bays.  Site- 
specific  treatment  in  the  Oil  Spill  Contingency  Plan  will  be  required 
for  each  of  the  crossings  where  a  spill  has  a  high  potential  for 
reaching  these  bays.  A  preliminary  oil  spill  contingency  plan  has  been 
prepared  for  Highland  Bayou  (see  Appendix  B);  also  see  Mitigation 
Measures  SS-1  and  SS-2. 

Effectiveness:  This  measure  will  increase  the  chances  that  a  spill 
would  be  contained  before  reaching  the  bays  by  having  a  predetermined 
deployment  technique  in  case  of  an  oil  spill. 

Appl ication:  These  measures  will  be  applied  to  the  Proposed  Route 
and  the  alternatives  where  the  pipeline  crosses  the  San  Antonio  River, 
Guadalupe  River,  Brazos  River,  Colorado  River,  San  Bernard  River,  Oyster 
Creek,  Clear  Creek,  Mustang  Bayou,  and  Chocolate  Bayou. 


Measure  TB-14:  Field  clearance  surveys  conducted  in  March  and 
April  of  1987  indicated  the  absence  of  Texas  snowbells  and  Tobusch 
fishhook  cactus  populations  along  or  adjacent  to  the  pipeline  ROW.  In 
the  event  that  potential  habitat  is  encountered  during  construction,  the 
measures  to  minimize  impacts  outlined  in  Mitigation  Measure  TB-12  would 
be  implemented. 

Effectiveness:  These  measures  will  help  reduce  impacts  to  these 
federal  endangered  plant  species. 

Appl ication:  These  measures  will  be  applied  to  the  appropriate 
segments  of  the  Proposed  Route  and  Southern  Alternative. 

4.7.8  Cultural  Resources 

Measure  CR-1:  The  BLM  will  require  as  a  minimum  that  all 
mitigation  measures  indicated  below  be  implemented.  The  BLM  has  entered 
into  a  Programmatic  Memorandum  of  Agreement  (PMOA)  with  the  SHPO  in  each 
state  crossed  by  the  pipeline  and  with  the  Advisory  Council  on  Historic 
Preservation  (ACHP)  for  the  previous  portion  of  the  project.  A  supple- 
mental Memorandum  of  Agreement  (MOA)  has  been  signed  by  the  BLM,  Texas 
SHPO,  and  ACHP  for  the  purpose  of  clarifying  the  PMOA  and  making  it 
specifically  applicable  to  the  pipeline  east  of  McCamey.  In  addition  to 
specific  requirements  of  the  PMOA  and  MOA,  the  following  requirements 
will  be  implemented  as  mitigation  measures  to  complement  and  supplement 
the  existing  procedures. 

•  Under  the  direction  of  the  BLM's  Authorized  Officer,  AAPL  will 
conduct  an  intensive  cultural  resources  survey  of  all  lands 
affected  by  the  project.  The  cultural  resources  survey  will 
be  designed  in  consultation  with  the  Authorized  Officer  and 
Texas  SHPO  in  development  of  the  cultural  resources  plan 
pursuant  to  the  PMOA.  The  AAPL  will  survey  all  lands  as 
directed  by  the  Authorized  Officer.  The  Army  Corps  of 
Engineers  (COE)  will  require  a  100  percent  inventory  of 
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cultural  resources  within  their  permit  area  as  affected  by  the 
project.  The  Authorized  Officer,  in  consultation  with  the 
Texas  SHPO,  may  determine  that  some  areas  or  specific 
locations  do  not  warrant  inventory.  The  Authorized  Officer 
will  notify  AAPL  of  such  a  determination.  The  survey  will 
include  the  entire  construction  ROW  (normally  100  feet  wide). 
The  survey  interval  will  be  no  greater  than  15  meters  between 
transects  or  as  specified  in  the  cultural  resources  plan.  The 
centerline  of  the  corridor  will  be  flagged  by  the  pipeline 
company  prior  to  the  survey.  All  new  access  roads  will  be 
fully  inventoried.  All  ancillary  facilities  and/or  land 
surfaces  that  will  be  disturbed  by  construction  or  used  in 
construction  (e.g.,  pump-heater  stations,  borrow  pits,  etc.), 
including  temporary  work  space,  will  be  inventoried  to  the 
same  standards  as  above. 

Where  large  cultural  resource  sites  are  encountered,  the 
lateral  limits  of  survey  will  be  expanded  accordingly  in  order 
to  fully  record  the  property  and  explore  avoidance  options. 
This  may  be  accomplished  during  All  American's  preliminary 
routing  survey.  An  archaeologist  would  accompany  the 
preliminary  survey  crew  to  conduct  a  preliminary  cultural 
survey  to  identify  significant  sites  where  excavation  work  may 
be  necessary.  At  such  locations,  a  pedestrian  walk  over  will 
take  place  to  determine  the  parameters  of  the  potential  site 
in  the  vicinity  of  the  ROW.  A  field  observation  report  will 
be  required.  Upon  completion  of  the  route  selection  process, 
identification,  evaluation,  and  treatment  of  cultural 
resources  within  the  ROW  will  be  accomplished  in  accordance 
with  the  provisions  of  the  project  PMOA. 

All  cultural  resources  encountered  during  the  course  of  the 
inventory  will  be  recorded  employing  State  of  Texas  site  forms 
and  procedures  acceptable  to  each  appropriate  federal 
jurisdiction,  and  to  the  Texas  SHPO. 

In  addition  to  and  not  in  substitution  of  any  obligation 
contained  in  the  PMOA,  to  the  extent  that  the  company  must 
secure  a  court  order  to  enter  property  for  a  preliminary 
survey,  it  will  request  that  the  court  order  specify,  subject 
to  the  descretion  of  the  court,  the  presence  of  an 
archaeologist  for  the  purpose  of  site  identifications. 

Upon  completion  of  the  route  selection  process, 
identification,  evaluation,  and  treatment  of  cultural 
resources  shall  be  done  in  full  compliance  with  the  terms  and 
conditions  of  the  PMOA  in  effect  for  the  project.  Upon 
completion  of  the  cultural  resources  program,  all  artifacts 
will  either  be  returned  to  the  landowner  if  so  requested  in 
the  landowner's  grant  of  permission,  or  curated  in  accordance 
with  the  provisions  of  the  PMOA. 
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Sufficient  information  must  be  obtained  at  the  time  of  the 
survey  to  determine  whether  or  not  sites  are  potentially 
eligible  for  inclusion  on  the  National  Register  of  Historic 
Places.  Criteria  for  determining  National  Register 
eligibility  are  found  in  36  CFR  60.4. 

All  previously  recorded  sites  that  occur  within  the  construc- 
tion ROW  or  other  areas  that  will  be  impacted  by  construction 
will  be  field  checked  to  determine  potential  eligibility  for 
inclusion  on  the  National  Register  of  Historic  Places.  Site 
records  will  be  updated  using  forms  approved  by  the  Authorized 
Officer.  Sites  that  have  already  been  determined  to  be 
ineligible  in  formal  consultation  with  the  appropriate  SHPO 
shall  not  be  rechecked. 

All  CRCs  will  obtain  appropriate  permits  prior  to  conducting 
cultural  resource  survey  work  on  federal  and  state  lands  and 
must  follow  all  stipulations  of  the  permits.  The  Texas 
Antiquities  Committee  (TAC)  and  U.S.  Army  will  require 
cultural  resource  permits  for  work  conducted  on  state  and  Army 
lands,  respectively. 

Native  American  consultation  requirements  per  the  American 
Indian  Religious  Freedom  Act  and  Archaeological  Resources 
Protection  Act  will  be  developed  as  an  aspect  of  the  cultural 
resources  plan  as  specified  by  the  Texas  SHPO.  At  a  minimum, 
the  following  Native  American  groups  will  be  contacted  for 
comment: 

Comanche  Tribe,  Lawton,  Oklahoma 
Kiowa/Kiowa  Apache,  Carnegie,  Oklahoma 
Mescalero  Tribe,  Mescalero,  New  Mexico 
Tonkawa  Tribe,  Tonkawa,  Oklahoma 
Alabama-Coushatta  Tribe,  Polk  County,  Texas 
Kickapoo  Tribe  of  Oklahoma 
Caddo  Tribe  of  Oklahoma 
Wichita  and  affiliated  tribes  of  Oklahoma 

The  cultural  resource  contractors  and  subcontractors  must 
apply  for  appropriate  permits  and  authorizations  for 
mitigation  on  sites  they  wish  to  work  on.  Processing  of 
permits  and  treatment  programs  can  begin  as  soon  as  the 
treatment  report  is  accepted  and  concurrently  with  the  SHPO 
consultation. 

Following  completion  of  all  mitigation  fieldwork  for  a  given 
segment  of  the  pipeline  and  prior  to  the  issuance  of  a  notice 
to  proceed  and  construction,  a  progress  report  will  be 
submitted  to  the  Authorized  Officer  for  approval  summarizing 
fieldwork  conducted  in  compliance  with  the  approved  treatment 
program. 

The  Cultural  Resource  Contractor  for  the  Holder  will  post  a 
completion  bond  to  assure  their  fulfillment  of  obligation  for 
analysis  and  submission  of  draft  final  mitigation  reports  in  a 
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timely  manner.  Where  the  prime  contractor  is  a  state 
institution  and  the  state  gives  written  documentation  of  its 
inability  to  post  bond,  the  liability  for  the  bond  will  be 
assumed  by  the  Holder. 

Effectiveness:  Where  these  measures  are  followed,  cultural 
resources  will  be  protected  where  prudent  and  feasible.  These  actions, 
and  consultation  under  Section  106  of  the  National  Historic  Preservation 
Act,  will  ensure  that  the  effects  of  the  pipeline  construction  and 
operation  on  cultural  resources  were  fully  considered  as  required  by 
law. 

Application:  This  measure  applies  to  the  Proposed  Route  and  the 
alternatives. 

4.7.9  Paleontology 

Measure  P-l:  Mitigation  of  adverse  impacts  on  paleontological 
resources  will  consist  of  the  following  elements. 

•  Pre-construction  literature  survey  of  geological  maps  and 
previous  investigations  to  determine  areas  having  potential  to 
produce  vertebrate  remains  at  or  near  the  surface.  Such  areas 
are  limited  in  size  and  distribution. 

•  Where  landowner  approval  is  secured,  monitoring  and  removal 
activities  will  be  conducted. 

•  On-location  monitoring  or  pipeline  construction  (ditching, 
boring)  through  all  geological  units  ranked  as  high  or  medium 
in  paleontological  sensitivity. 

•  Removal  of  significant  vertebrate  fossil  remains  discovered 
during  monitoring,  employing  appropriate  excavation,  and 
stabilization  techniques. 

•  Analyzing,  reporting,  and  adequate  curation  of  all  collected 
vertebrate  fossil  materials. 

Effectiveness:  Implementation  of  this  measure  will  minimize  the 
adverse  effects  of  pipeline  construction  on  paleontological  resources 
and  will  result  in  an  increased  understanding  of  the  stratigraphy  and 
fossil  fauna  of  the  project  vicinity.  Since  the  high  and  medium 
sensitivity  areas  comprise  approximately  120  miles  and  monitoring  and 
removal  activities  are  done  after  trenching  in  a  manner  that  does  not 
interfere  with  pipeline  construction,  the  additional  impact  on  the 
project  from  this  measure  is  not  significant. 

Appl i cation:  This  measure  applies  to  the  Proposed  Route  and  the 
alternatives. 
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4.7.10  Air  Quality  and  Meteorology 

No  air  quality  mitigation  measures  are  required  for  the 
construction  or  operation  of  the  Proposed  Route  and  the  alternatives. 

4.7.11  Land  Use  and  Recreation 

Measure  LU-1:  See  Measure  SS-2,  installation  of  remote-control 
block  valves  to  reduce  oil  spill  volumes  from  potential  leaks  or 
ruptures. 

Effectiveness:  This  measure  will  reduce  the  volume  of  oil  and  will 
expedite  containment  and  cleanup. 

Appl ication:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 


Measure  LU-2:  See  Measure  SS-1;  site-specific  treatment  in  the 
Oill  Spill  Contingency  Plan  will  be  prepared  for  all  sensitive  areas. 

Effectiveness:  This  measure  will  reduce  the  loss  of  croplands  and 
recreational  resources,  especially  water-oriented  recreation  which  is 
highly  vulnerable  to  oil  spills. 

Appl ication:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 


Measure  LU-3:  Temporary  fences  will  be  installed  with  the  approval 
of  the  landowner  at  all  managed  big  game  wildlife  properties  to  keep 
animals  from  escaping  or  being  injured  as  a  result  of  fence  cutting  and 
open  trenches.  Identified  breeding  areas  for  native  and  exotic  stock 
should  be  avoided  at  peak  breeding  periods. 

Effectiveness:  This  measure  will  eliminate  the  financial  loss  to 
ranchers  resulting  from  loss  of  exotic  and  native  big  game  species. 

Appl ication:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 


Measure  LU-4:  The  utility  corridors  and  access  roads  cannot  be 
identified  until  final  engineering  design  is  completed  for  the 
pump/heater  stations  along  the  selected  route.  Where  not  categorically 
excluded,  the  BLM  will  prepare  environmental  assessments  for  these 
faci 1 i ties. 

Effectiveness:  Environmental  assessments  are  required  by  NEPA  for 
support  facilities  which  cannot  be  accurately  defined  at  the  time  of  the 
EIS  and  which  could  potentially  result  in  significant  impacts. 

Appl ication:  This  measure  is  applicable  to  all  utility  corridors 
for  new  transmission  lines,  natural  gas  lines,  and  access  roads  for  the 
Proposed  Route  and  the  alternatives. 
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4.7.12  Socioeconomics 

No  socioeconomic  mitigation  measures  are  required  for  the  Proposed 
Route  or  the  alternatives. 

4.7.13  Transportation 

Measure  T-l:  All  roads  damaged  specifically  by  AAPL  or  its 
contractor  will  be  repaired  to  the  condition  equal  to  or  better  than  the 
original  condition  at  the  initiation  of  construction.  The  Authorized 
Officer  will  make  the  determination  on  damage  and  extent  of  repairs. 

Effectivness:  It  is  not  anticipated  that  significant  damage  will 
occur  because  of  construction  traffic;  however,  should  such  damage 
occur,  the  Authorized  Officer  will  have  the  authority  to  rectify  any 
losses. 

Application:  This  measure  will  be  applied  to  the  Proposed  Route 
and  the  alternatives. 

4.7.14  Visual  Resources 

Measure  VR-1:  The  pipeline  approaches  to  the  South  Llano  River/ 
U.S.  377  crossing  will  be  routed  to  minimize  visual  exposure  to  passers 
by.  Vegetative  clearing  in  view  of  the  roadway  will  be  done  with 
irregular  feathered  edges. 

Effectiveness:  The  combination  of  careful  route  selection  and 
feathered  clearing  edges  will  visually  suggest  a  natural  rather  than 
man-made  clearing  and  will  minimize  the  visual  contrast  of  the  pipeline 
crossing.  The  contrast  of  a  sharp  edge  clearing  at  the  South  Llano 
River  crossing  illustrates  the  need  for  mitigation  (see  Figure  4-2). 

Appl i cation:  This  measure  will  be  applied  to  the  South  Llano 
River/U.S.  377  crossing  on  the  Proposed  Route. 

4.7.15  Noise 

Because  of  the  short  duration  of  construction  impacts  in  any  one 
area  (typically  2  weeks  or  less),  limiting  construction  to  daytime  hours 
(as  described  in  the  Project  Description),  and  the  low  probability  of 
accomplishing  effective  mitigation  of  high  noise  levels  associated  with 
construction  activities,  mitigation  is  not  considered  to  be  warranted 
for  construction  noise  effects  beyond  the  standard  requirements  for  use 
of  effective  equipment  mufflers  and  compliance  with  OSHA  requirements. 


Measure  N-l:  Final  selection  of  pump/heater  station  sites  and 
siting  of  the  equipment  on  the  sites  will  provide  for  pumps  and  heaters 
to  be  located  a  minimum  of  0.5-mile  from  the  nearest  residence  or  other 
noise  sensitive  receptor. 

Effectiveness:  This  will  ensure  the  1,500-ft  separation  required 
to  reduce  noise  levels  at  sensitive  receptors  below  the  65  dBA 
significance  threshold. 
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Appl ication:  This  measure  will  apply  to  all  pump/heater  station 
sites,  particularly  Station  4  on  the  Proposed  Route;  Stations  4,  5,  and 
6  on  the  Northern  Alternative;  and  Stations  4  and  6  on  the  Southern 
Alternative  where  residences  have  already  been  identified  in  the  site 
vicinities. 
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APPENDIX  B 

ONION  CREEK  TO  EDWARDS  AQUIFER 
OIL  SPILL  SCENARIO 


1.0  INTRODUCTION 

A  catastrophic  oil  spill  scenario  occurring  near  Onion  Creek  and 
affecting  the  Edwards  Aquifer  recharge  zone  is  presented  in  this 
appendix.  Many  assumptions  were  employed  to  produce  hypothetical  damage 
to  the  aquifer.  Assumptions  used  for  this  scenario  are  presented  in 
Section  2.0.  The  actual  scenario  is  presented  in  Section  3.0  of  this 
appendix.  While  this  scenario  is  a  plausible  one,  the  reader  should 
bear  in  mind  that  the  likelihood  of  all  assumptions  occurring 
simultaneously  is  extremely  low  (once  in  8,900  years). 

Assumptions  pertaining  to  the  spill  event  were  designed  to  produce 
a  plausible  catastrophic  spill  which  had  the  potential  to  reach  Onion 
Creek  and  affect  the  Edwards  Aquifer.  Crude  composition, 
volatilization,  and  solubility  assumptions  were  drawn  from  published 
literature  sources.  Assumptions  concerning  the  hydrology  of  Onion  Creek 
and  its  role  in  recharging  the  Edwards  Aquifer  reflect  observations  made 
by  Raymond  Slade  of  the  Texas  District  of  the  United  States  Geological 
Survey,  Water  Resources  Division. 
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2.0  ASSUMPTIONS  FOR  SPILL  EVENT 

1.  Pipe  is  completely  severed  (Marmac  1985b). 

2.  Pipeline  flow  is  at  its  maximum  rate  (450,000  BPD). 

3.  Crude  flowing  in  pipeline  is  West  Texas  Intermediate  (WTI). 

4.  Pipeline  operating  pressure  is  675  psig  (Marmac  1985a). 

5.  Pipeline  operating  temperature  is  80°F  and  pipeline  does  not 
require  heating  to  transport  West  Texas  Intermediate  crude. 

6.  Air  temperature  is  78°F. 

7.  Time  of  rupture:   5:00  p.m.,  weekend,  spring  of  year  2001  A.D. 

8.  Rupture  takes  place  (see  Map  B-l)  within  the  Edwards  Aquifer 
recharge  zone  close  to  Onion  Creek  (0.5  mile  or  2,640  ft  from  Onion 
Creek).  This  location  was  selected  after  considering  ruptures  at 
15  possible  locations  along  the  pipeline.  Spill  volumes,  overland 
flow  rates  for  crude,  and  distance  to  Onion  Creek  were  generated  by 
Marmac  (1985b)  from  an  engineering  model  of  the  pipeline.  The 
model  considered  such  things  as  block  and  check  valve  locations  and 
shutdown  time  to  give  realistic  maximum  spill  volumes  for  various 
locations  along  the  pipeline.  The  spill  location  was  chosen  based 
on  proximity  to  Onion  Creek,  as  well  as  spill  size,  cleanup  crew 
response  time,  etc.,  and  it  was  felt  that  a  spill  at  this  location 
would  have  the  greatest  probability  of  reaching  Onion  Creek  and 
affecting  the  Edwards  Aquifer. 

9.  Spill  size  calculated  by  Marmac  (1985b)  for  this  location  is 
3,230  barrels  (135,660  gallons).  Refer  to  Modifications  and 
Corrections  section  for  page  4-20  for  a  description  of  these 
calculations. 

10.  Spill  takes  place  15  minutes  prior  to  the  beginning  of  a  1.0- inch 
rainfall  event  (Slade  et  al.  1986).  Onion  Creek  is  assumed  to  be 
dry  prior  to  the  rain  storm. 

11.  The  probability  of  a  rupture  occurring  along  a  one-half  mile 
stretch  of  pipeline  which  could  affect  Onion  Creek  is  estimated  to 
be  once  in  8,900  years. 

12.  There  is  a  one  in  three  chance  of  rain  on  any  given  day  in  the 
Austin  area  (Slade,  personal  communication  1987). 

13.  Assuming  that  a  spill  cleanup  will  take  at  least  3  days,  the 
probability  of  a  rupture  in  the  pipeline  followed  by  a  rain  event 
before  cleanup  is  complete  is  once  in  8,900  years. 

2. 1  Assumptions  for  Properties  of  WTI  Crude 

1.   More  detailed  breakdown  for  WTI  (from  Bland  and  Davidson  1967)  is: 
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Fraction 


Number 
Carbons 


Average 
Weight  (%) 


Mean  API 


LPGs  and  NGLs 
Gasoline  and  Naptha 
Kerosine  Distillate 
Gas  Oil  Distillate 
Lubricating  Distillate 
Residium 


<c7 

2.05 

c7  -  c8 

33.05 

58.5 

Cio  "  ^16 

10.45 

43.3 

^16  "  C30 

15.38 

35.4 

^30  "  C50 

15.25 

28.7 

^80"*" 

23.82 

17.0 

2. 


3. 


Assume  C10  -  C16  fractions  equally  comprise  the  10.45  percent 
kerosine  distillate  fractions. 

A  weighted  average  for  °API  Gravity  calculated  from  values  in 
assumption  1  is: 


(35.1%) 

X 

58.5 

= 

20.53 

(10.45%) 

X 

43.3 

= 

4.52 

(15.38%) 

X 

35.4 

= 

5.44 

(15.25%) 

X 

28.7 

= 

4.37 

(23.82%) 

X 

17.0 

- 

4.05 

4. 


38.91 

Assume  a  kinematic  viscosity  @  68°F,  based  on  °API  Gravity  of 
38.91,  of  16.73  centistakes;  then  the  WTI  crude  at  68°F  would  be 
16.73  times  more  viscous  than  water  at  68°F. 


2.2  Assumptions  for  Volatilization 

1.  Assume  no  loss  by  volatilization  for  compounds  greater  than  C16; 
then  54.45  percent  would  not  be  affected  by  volatilization 
(Adland  1979). 

2.  Assume  complete  volatilization  of  compounds  C6  or  lighter;  then 
2.05  percent  would  completely  volatilize. 

3.  Assume  weathering  under  extreme  conditions  of  compounds  C10  -  C16 
in  WTI  will  follow  that  of  Kuwait  crude  oil;  then  volatilization 
rates  would  be: 
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Time 

in  Hours 

1 

2 

3 

6 

12 

24 

48 

96 

Cl6 

0.2% 

0.3% 

0.5% 

1% 

2% 

2% 

6% 

8% 

Cl4 

2% 

3% 

4% 

12% 

19% 

29% 

54% 

73% 

c12 

21% 

25% 

36% 

57% 

74% 

89% 

98% 

100% 

Cn 

44% 

48% 

60% 

86% 

94% 

99% 

100% 

100% 

Cio 

30% 

61% 

77% 

96% 

100% 

100% 

100% 

100% 

Extrapolated  from  Adlard  1979,  Figure  1. 

4.  Assume  the  same  volatilization  rates  for  C7  -  C8  for  C10  (rates 
should  actually  be  somewhat  higher). 

5.  Assume  that  volatilization  of  WTI  crude  over  24  hours  corresponds 
to  volatilization  rates  for  crude  exposed  to  extreme  conditions 
over  2  hours,  then: 

(100%  of  C6  and  lower)  x  2.05%  crude  =  2.05% 

(30.5%  of  C7  and  C8)  x  33.05%  crude  =  5.04% 

(30.5%  of  C10)  x  (10545%)  crude  =  0.32% 

(24%  of  Cn)  x  (10545%)  crude  =   0.25% 

(12.5%  of  C12)  x  (10^45%)  crude  =   0.13% 

(1.5%  of  C14)  x  (1Q545%)  crude  =  0.015% 

(0.15%  of  C16)  x  (10-45%)  crude  =  0.0015% 

Total  Volatilization  =7.8% 

6.  Total  Volatilization  =  (3,230  barrels)  x  (7.8%)  =  252  barrels 

(252  barrels)  x  (42  9a11°ns)  =  io,584  gallons 
v         '   v  barrel   '     '    M 

2. 3  Assumptions  for  Solubility 

1.  Assume  C2o  and  higher  are  insoluble,  then  50.35  percent  of  crude  is 
insoluble  (Adlard  1979)  and  assume  7.8  percent  is  lost  through 
volatilization;  then  the  remaining  41.85  percent  is  available  for 
dissolution  in  water. 
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2.  Total  crude  available  for  dissolution: 

(41.58%)  x  (3,230  barrels)  =  1,351.7  barrels 

(1,351.7  barrels)  x  (42  9a11ons)  =  56,771  gallons 
_   '  '       v  barrels      '    3 

(56,771  gallons)  x  (3>7^'4cc)  =  2.14900943  x  108cc 
v   •    M     '       K   gallon  ' 

3.  Assume  °API  Gravity  =  38.91,  and  Specific  Gravity  =  0.83,  and 
density  (P0)  =  0.83  gm/cc;  then: 

(2.14900943  x  108cc)  x  (0.83  gm/cc)  =  1.78367782  x  108gm 

=  1.78367782  x  lO^mg 
available  for  dissolution. 

4.  Assume  the  soluble  fractions  (C7  -  C16),  which  include  gasoline, 
have  solubilities  ranging  from  20  to  80  mg/1  (Freeze  and  Cherry 
1979),  and  that  for  this  scenario  the  solubility  is  50  mg/1  (ppm). 

2.4  Assumptions  for  Topography  and  Hydrology 

1.  Assume  spill  covers  3  acres,  prior  to  rain  storm. 

2.  Gradient  along  swale  measured  at  70  to  100  ft/2,640  ft  which  gives 
2.6  to  3.8  percent.  Assume  3  percent  grade. 

3.  Assume  overland  flow  rate  of  water  at  3  percent  grade  for  short 
grass  pasture  of  70  ft/minute  (U.S.  Department  of  Agriculture 
1972). 

4.  Assume  1.0-inch  rainfall  in  2  hours. 

5.  Assume  175  acres  of  watershed  comprise  the  swale;  measured  from 
topo  maps  (see  Map  B-l). 

6.  Assume  19  acres  of  watershed  comprises  sub-basin  which  contributes 
runoff  that  flows  directly  over  the  spill;  measured  from  topo  maps 
(see  Map  B-l). 

7.  Using  Soil  Conservation  Service  (SCS)  Graphical  method,  the 
following  total  runoff  volumes  were  calculated: 

For  swale,  runoff  =  14.58  acre  ft  and 

(14.58  acre  ft)  x  1.233  x  106  llte^?  =  1.7977  x  107  liters 

acre  ft 

(14.58  acre  ft)  x  3.26  x  105  Ell0!?!  =  4.7517  x  106  gallons 

acre  tl 

For  sub-basin,  runoff  =  1.58  acre  ft 
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Using  the  SCS  Graphical  Method,  peak  discharges  and  times  to  peak 
were  calculated,  neglecting  infiltration. 


Area  Peak  Discharge  Time  to  Peak 

Sub-basin             19  acres        16  cfs  8  minutes 

Swale                175  acres        40  cfs  35  minutes 

Onion  Creek         86,200  acres        136  cfs  24  hours 


9.  Assume  that  a  1-inch  rain  will  wash  80  percent  of  spilled  crude 
down  a  0.5-mile  long  swale  and  that  70  percent  of  spilled  crude 
will  reach  Onion  Creek  during  the  storm's  2-hour  duration  (Young, 
personal  communication  1987). 

10.  Assume  13-mile  reach  of  Onion  Creek  recharges  the  Edwards  Aquifer 
at  a  maximum  rate  of  120  cfs  for  the  given  scenario,  and  that 
112  cfs  of  recharge  occurs  downstream  from  the  scenario  (Raymond 
Slade,  USGS  comments  on  Draft  SEIS,  1986).  Then  the  Edwards 
Aquifer  is  recharged  at  a  maximum  rate  of  8  cfs  along  the  stretch 
upstream  of  the  scenario,  and  the  aquifer  recharged  at  a  rate  of 
9.2  cfs  per  linear  mile  of  stream. 

11.  Assuming  a  linear  relationship  for  recharge  to  the  aquifer,  then 
12.1  miles  of  recharge  zone  would  lie  beneath  Onion  Creek, 
downstream  from  the  scenario,  and  0.9  mile  of  recharge  zone  would 
lie  upstream  from  the  scenario. 

12.  Assume  Onion  Creek  provides  34  percent  of  recharge  to  the  Edwards 
recharge  zone  feeding  Barton  Springs,  and  volume  stored  in  this 
part  of  the  aquifer  is  300,000  acre  ft  (Slade  et  al .  1986).  Then 
102,000  acre  ft  is  derived  from  Onion  Creek  recharge. 

13.  Conversion  factors: 

1  acre  foot  =  43,560  cubic  feet  =  1.233  x  106  liters 
1  barrel  crude  =  1.3196  x  108  mg 
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3.0  SPILL  EVENT 

At  5:00  p.m.  on  a  Saturday  afternoon  in  May  2001,  a  pipeline 
rupture  caused  by  a  bulldozer  used  in  building  a  road  results  in  an  oil 
spill.  The  driver,  who  is  intoxicated,  leaves  the  scene  and  makes  no 
telephone  calls.   The  following  events  occur  subsequent  to  the  rupture. 

Following  leak  detection  by  the  pipeline  leak  detection  system,  the 
operator  initiates  pipeline  shutdown.  An  initial  500  barrels  of  oil  are 
released  in  the  2  minutes  before  the  pumpline  pumps  can  be  shut  down. 
Two  additional  minutes  elapse  prior  to  complete  closure  of  the  remote- 
control  block  valves  surrounding  the  break.  During  this  time,  a 
skeleton  crew  of  operators  receives  the  warning  alarm,  checks  for 
equipment  failures,  shuts  down  pumps,  closes  down  valves,  verifies  event 
location,  and  initiates  the  oil  spill  contingency  plan  notifications. 

During  this  initial  action  period,  the  oil  coats  a  3-acre  area  and 
starts  to  flow  down  a  swale  with  a  3  percent  gradient  toward  Onion  Creek 
(see  Map  B-l  for  location).  The  oil  spill  contingency  plan  mobilization 
continues.  Equipment  is  dispatched  from  a  yard  near  Kyle  and  will  take 
at  least  2  hours  and  15  minutes  to  arrive  at  the  site.  Respondents  are 
on-call  and  may  need  more  time  to  mobilize  on  a  weekend  evening.  After 
the  pipeline  pumps  have  been  shut  down  and  the  block  valves  have  been 
closed,  oil  continues  to  flow  from  the  ruptured  pipe  under  the  force  of 
gravity.  A  total  of  3,230  barrels  of  oil  spreads  around  the  rupture 
site,  and  some  oil  travels  down  the  swale  in  the  direction  of  Onion 
Creek. 

The  initial  wave  of  oil  dissipates  about  200  ft  from  the  point  of 
rupture.  The  low  viscosity  WTI  oil  then  travels  at  6  to  9  ft  per  minute 
toward  Onion  Creek.  Unhindered,  the  oil  would  reach  Onion  Creek  within  5 
to  7.5  hours  after  the  spill. 

Fifteen  minutes  after  the  rupture,  a  moderate  rain  begins.  The 
rain  falls  steadily  at  a  rate  of  0.5  inch  per  hour  for  2  hours  and  then 
stops. 

Aided  by  agitation  from  the  storm,  volatilization  of  the  lightest 
components  reduces  the  spill  volume  by  a  total  of  7.8  percent.  The  bulk 
of  the  volatilization  occurs  during  the  first  few  hours  after  the  spill. 

Water  flows  down  the  poorly  vegetated  swale  at  a  maximum  rate  of 
70  ft  per  minute.  Within  35  minutes  of  the  storm's  beginning  (T  ),  the 
swale  experiences  a  peak  discharge  of  40  cubic  ft  per  second  (cfs^.  The 
peak  discharge  is  maintained  in  the  swale  for  one  hour  and  25  minutes 
(T  +  2  hours)  and  then  diminishes  to  no  flow  at  T  +  3.05  hours  (see 
Figure  C-2).  Although  some  of  the  oil  clings  to  the  °s ides  of  the  swale, 
most  is  washed  down  the  swale  toward  Onion  Creek.  The  more  soluble 
compounds  become  dissolved  in  the  runoff. 

Assuming  dissolved  and  floating  oil  constituents  move  with  the  same 
velocity  as  the  overland  flow,  oil  and  water  reach  Onion  Creek  as  the 
swale  discharge  peaks  at  time  =  T  +35  minutes  and  continues  to  enter 
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Onion  Creek  until  flow  in  the  swale  stops.  Some  water  with  undetermined 
concentrations  of  dissolved  constituents  has  infiltrated  the  shallow 
subsurface  along  the  length  of  the  swale. 

Based  on  comments  from  Raymond  Slade  (USGS)  and  Figure  B-2,  at  the 
time  the  first  drop  of  oil  from  the  swale  enters  Onion  Creek  (T  + 
35  minutes),  total  flow  in  the  creek  at  the  mouth  of  the  swale  is 
approximately  43  cfs  (see  Figure  B-2).  Since  this  stretch  of  creek 
recharges  the  aquifer  at  a  rate  of  9.2  cfs  per  linear  mile,  the  above 
mentioned  43  cfs  of  water  and  oil  would  travel  4.7  miles  before  being 
completely  recharged  to  the  aquifer.  Assuming  a  stream  velocity  of 
1.8  feet  per  second  (1.3  mph),  the  first  oil  and  water  entering  Onion 
Creek  at  the  mouth  of  the  swale  would  be  completely  lost  to  the  aquifer 
within  3.6  hours  after  its  entrance  to  Onion  Creek  (time  =  T   + 

4.2  hours).  ° 

At  time  T  =  T  +2  hours,  total  discharge  at  the  mouth  of  the  swale 

(oil  and  water)  is  approximately  50  cfs  (see  Figure  B-2).   Taking  a 

snapshot  in  time,  this  50  cfs  of  oil  and  water  would  travel  5.4  miles 

before  being  completely  recharged  to  the  aquifer.   Still  assuming  a 

stream  velocity  of  1.3  mph,  this  oil  and  water  would  be  lost  to  the 

aquifer  within  4.2  hours  after  its  entrance  to  Onion  Creek  at  the  mouth 

of  the  swale  (T  =  T  +6.2  hours) 
v     o  ' 

The  last  oil  to  discharge  into  Onion  Creek  enters  the  creek  at 
Time  =  T  +3.05  hours.  The  discharge  at  the  mouth  of  the  swale  has 
decreasea  to  15.5  cfs  (see  Figure  B-2).  This  15.5  cfs  will  be 
completely  discharged  to  the  aquifer  over  a  distance  of  1.7  miles.  This 
last  15.5  cfs  of  oil  and  water  will  be  lost  to  the  aquifer  within 

1.3  hours  after  its  discharge  into  Onion  Creek  (T  =  T  +  4.4  hours). 

The  spill  cleanup  team,  delayed  by  weather  and  muddy  unimproved 
roads,  arrives  at  the  rupture  site  3.5  hours  after  the  spill  incident 
(T  =  T  +3.25  hours).  By  this  time  the  rain  has  stopped  and  there  is 
no  flow  in  the  swale.  Eighty  percent  of  the  spilled  crude  (2,584 
barrels)  has  been  washed  from  the  rupture  point  into  the  swale,  with 
70  percent  (2,261  barrels)  having  reached  Onion  Creek  (Young,  personal 
communication  1987). 

Part  of  the  crew  begins  cleanup  at  the  spill  site,  while  the 
remaining  members  begin  a  site  reconnaissance.  Oil  clinging  to  the 
sides  of  the  swale  is  mopped  up  with  absorbent  material.  A  trench  near 
the  mouth  of  the  swale  is  constructed  to  collect  oil  moving  in  the 
first  6  to  8  ft  of  the  subsurface. 

The  reconnaissance  team,  still  hindered  by  locked  gates,  dusk,  and 
slippery  terrain  finds  it  difficult  to  ascertain  the  extent  of  the  oil 
plume  in  Onion  Creek.  Since  the  creek  bed  is  comprised  of  slick 
limestone,  stream  velocity  is  relatively  constant  across  the  stream. 
The  oil  plume  also  moves  with  a  relatively  constant  velocity  and  is  not 
greatly  dispersed  as  it  travels  downstream  (Slade,  personal 
communication  1987).  A  small  fraction  (say  10  percent)  of  the  oil 
clings  to  the  banks  of  Onion  Creek. 
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Forty-five  minutes  after  the  cleanup  crew  arrives  onsite  (T  =  T  + 
4  hours),  the  leading  edge  of  the  plume  is  4.4  miles  downstream  of  the 
swale  while  the  trailing  edge  of  the  plume  is  1.7  miles  downstream  of 
the  swale.  Two  hours  later  (T  =  T  +6  hours)  when  the  vacuum  trucks 
and  skimmers  arrive  on  site,  all  or  the  water  discharged  from  the  swale 
to  Onion  Creek  and  most  of  the  crude  oil  carried  by  the  water  has 
already  been  recharged  to  the  Edwards  Aquifer,  within  a  distance  of 
5.4  miles  downstream  of  the  swale  (Slade,  personal  communication  1987). 

In  the  ensuing  hours,  the  crew  continues  mopping  up  operations. 
Recovery  efforts  continue  for  three  weeks  as  oil  is  mopped  up  from  the 
swale  and  the  banks  of  Onion  Creek.  Heavy  equipment  removes  the  top 
layer  of  oil -soaked  material  at  the  ground  surface  in  the  spill  area. 
Clean  soil  is  brought  in,  and  the  ground  surface  is  landf armed.  Some 
crude  is  recovered  from  the  interception  trench. 

The  crude  loss  is  summarized  as  follows: 

•  252  barrels  lost  to  volatilization. 

•  Of  2,261  barrels  introduced  into  Onion  Creek,  2,035  barrels 
recharged  directly  into  the  aquifer  and  226  barrels  lost  to 
the  banks  of  Onion  Creek. 

•  Of  717  barrels  remaining  near  the  rupture  site  or  in  the 
swale,  358  barrels  (50  percent)  recovered  from  trench  or  mop 
up  operations,  and  359  barrels  lost  to  the  vadose  zone. 

In  conclusion,  this  spill  could  have  the  following  impacts: 

•  A  total  of  2,035  barrels  of  crude  would  penetrate  the  Edwards 
Aquifer,  874  barrels  of  which  would  consist  of  soluble 
compounds.  EPA  Emergency  Response  Team  experience 
(Jones  1987)  has  shown  that  typically  10  percent  of  total 
crude  spilled  will  go  into  solution  in  water,  even  though  up 
to  40  percent  of  the  crude  consists  of  soluble  components. 
This  difference  occurs  because  crude  constituents  are 
basically  hydrophobic  and  prefer  to  remain  bound  in  the  crude 
rather  than  to  become  dissolved  in  water.  (Please  refer  to 
Appendix  A,  Section  1.1  in  the  Modifications  and  Corrections 
Section  of  the  FSEIS  for  a  more  detailed  discussion).  In  this 
case,  an  estimated  323  barrels  would  most  likely  go  into 
solution. 

Assuming  that  between  323  and  874  barrels  of  soluble  crude  are 
dissolved  in  the  groundwater,  this  quantity  of  soluble 
material  is  enough  to  pollute  between  692  and  1,874  acre  feet 
of  the  aquifer  to  a  maximum  solubility  concentration  of 
50  mg/1  or  to  pollute  the  volume  of  the  aquifer  which  is 
derived  from  the  recharge  zone  of  Onion  Creek  (102,000  acre 
feet)  to  a  concentration  between  0.34  and  0.91  mg/1.  In 
comparison,  the  taste  and  odor  threshold  for  crude  is  0.1  to 
0.5  mg/1  (Ineson  and  Packham  1967). 
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A  contaminant  plume,  initially  concentrated  in  the  vicinity  of 
the  penetrated  creek  bed  of  Onion  Creek,  would  move 
downgradient  with  a  concentration  possibly  falling  between 
0.34  and  50  mg/1.  Points  close  to  the  source  would  have 
higher  concentrations,  while  points  near  the  edges  would  have 
lower  concentrations. 

Some  wells  near  Onion  Creek,  such  as  the  Buda  municipal  wells, 
most  likely  would  be  affected  adversely  by  the  contaminant 
plume.  The  maximum  concentration  in  the  Buda  area  would  be 
less  than  50  mg/1.  Because  of  the  dispersion  characteristics 
of  the  Edwards  recharge  zone  (Slade,  personal  communication 
1987),  an  initial  peak  of  contamination  would  pass  through  the 
Buda  area,  followed  by  decreasing  levels  of  contamination 
drawn  out  over  some  period  of  time.  Water  in  the  Buda  wells 
probably  would  be  unuseable,  unless  treated,  for  some  period 
of  time.  Testing  and  treating  of  water  would  be  required 
until  tests  showed  that  no  adverse  concentrations  of 
contamination  were  present.  An  alternate  water  supply  could 
be  required  (see  Appendix  A  Section  1.4  of  Modifications  and 
Corrections  section  of  FEIS  for  health  effects  discussion). 

Soluble  components  of  the  crude  lost  to  the  subsurface  in  the 
immediate  vicinity  of  the  spill  could  be  released  slowly  to 
the  Edwards  Aquifer  with  subsequent  rains.  The  amount  of 
crude  released  to  the  Edwards  Aquifer  would  be  dependent  upon 
the  characteristics  of  a  given  storm  event. 

Crude  lost  to  the  banks  of  Onion  Creek  or  downstream  of  the 
recharge  zone  most  likely  would  be  carried  downstream  in 
subsequent  stream  flow  to  the  Colorado  River.  The  crude 
probably  would  be  released  in  dilute  quantities  over  time  and 
would  not  produce  noticeable  deleterious  effects. 
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Pursuant  to  section  7  of  the  Endangered.  Species  Act,  the  Bureau  would  like 
to  initiate  formal  consultation  on  several  species  which  may  be  affected 
by  the  Proposed  All  American  Pipeline  Project  from  McCamey  to  Galveston 
Bay,  Texas.  We  have  enclosed  four  copies  of  the  Biological  Assessment  for 
this  project.  We  have  sent  separately  the  supplemental  Environmental 
Impact  Statement  for  this  project;  however,  the  Biological  Assessment 
contains  a  detailed  description  of  the  project  in  Appendix  A. 

We  have  determined  that  the  following  listed  species  may  be  adversely 
affected  by  the  proposed  project  and  hereby  request  formal  consultation  on 
these  species  as  required  by  50  CFR  402.14(a): 

Concho  water  snake  (Nerodia  harteri  paucimaculata)  —  threatened 
Bale  eagle  (Haliaeetus  leucocephalus)  -  endangered,  threatened 
Attwater's  prairie  chicken  (Tympanuchus  cupido  attwaterii  —  endangered 
Texas  snowballs  (Styrax  texana)  -  endangered 
Tobusch  fishhook  cactus  (Ancistrocactus  tobuschii)  -  endangered 

We  have  determined  that  there  may  be  an  adverse  affect  on  the  black-capped 
vireo  (Vireo  atricapillus) ,  which  is  a  category  1.  candidate,  and  hereby 
reque  t  tec  nical  advice  on  this  species,  since  it  is  likely  that  it  will 
be  officially  listed  prior  to  completion  of  this  project.  Section  5  of 
the  Biological  Assessment  also  addresses  the  occurrence  of  other  candidate 
spaces  vithin  the  action  area. 

Several  other  listed  species  occurring  in  the  action  area  have  been 
analyzed  :' a  the  Biological  Assessment.  For  these  we  have  made  a  determin- 
ation that  the  project  is  not  likely  to  have  an  adverse  affect,  and, 
therefore,  consultation  is  not  required  (50  C7R  402.14(b)(1)).  Please 
provide  written  concurrence  if  you  do  concur  with  this  determination. 
Mitigation  measures  a  a  presented  in  the  Biological  Assessment  for  these 
species,  and  your  comment  on  these  measures  would  be  appreciated. 
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Ed  Hastey 
State  Director 
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Director,  Region  2 

U.S.  Fish  and  Wildlife  Service 

P.O.  Box  1306 

Albuquerque,  NM  87103 

Dear  Mr.  Spear: 


This  is  in  response  to  your  letter  of  April   20,   1987,   requesting  a  60-day 
extension  for  our  ongoing  formal    section  7  consultation  concerning  the 
All   American  Pipeline  (No.   2-13-86-F-81 ).     We  hereby  concur  with  that 
extension. 

Sincerely, 


cc 


Ed  Hastey 
State  Director 


Bill   Haigh,  CDD 
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TO:       State  Director,  Bureau  of  Land  Management,  Sacramento,  CA 
Assistant 

FROM:     Regional  Director,  Region  2  (FWE) 

SUBJECT:   Formal  Section  7  Consultation  -  All  American  Pipeline 
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This  acknowledges  receipt  of  your  request  dated  February  9,  1987  to  initi- 
ate formal  Section  7  consultation  for  the  proposed  All  American  Pipeline 
Project  as  required  by  the  Endangered  Species  Act  (ESA)  of  1973,  as  amend- 
ed. Your  request  and  the  project  biological  assessment  were  received 
February  12,  1987,  the  date  this  consultation  was  initiated. 

Your  January  1987  biological  assessment  and  draft  supplemental  environ- 
mental impact  statement  concludes,  and  we  agree,  the  Concho  water  snake 
(Nerodia  harteri  paucimaculata)  ,  bald  eagle  (Haliaeetus  leucocephalis) , 
Attwater's  prairie  chicken  (Tympanuchus  cupido  attwaterii),  Texas  wild  rice 
(Zizania  texana) ,  fountain  darter  (Etheostome  fonticola) ,  San  Marcos  gam- 
busia  (Gambusia  georgei) ,  Sam  Marcos  salamander  (Eurycea  nana) ,  and  Texas 
blind  salamander  (Typhlomolge  rathbuni)  may  be  impacted  as  a  result  of  the 
project.  We  also  concur  with  your  biological  assessment  that  further  sur- 
veys will  have  to  be  conducted  on  the  Texas  snowbells  (Styrax  texana) , 
Tobusch  fishhook  cactus  (Ancistrocactus  tobuschii) ,  and  Houston  toad  (Bufo 
houstonensls)  before  a  "may  affect"  determination  can  be  made.  Until  that 
determination  is  made,  these  species  are  not  eligible  for  formal  consulta- 
tion. 

We  do  not  believe  the  following  species  will  be  impacted:  peregrine  falcon 
(Falco  peregrinus) ,  whooping  crane  (Grus  americana) ,  brown  pelican  (Pele- 
canus  occidentalis) ,  eskimo  curlew  (Numenius  borealis),  interior  least  tern 
(Sterna  antillarum) ,  jaguarundi  (Felis  yagouaroundi  cacomitll) ,  ocelot 
(Felis  pardalis),  and  sea  turtles  using  coastal  beaches  and  waterways.  The 
American  alligator  (Alligator  mississippinensis)  is  not  covered  by  Section 
7  of  the  ESA.  The  impact  of  the  project  on  the  proposed  endangered  black- 
capped  vireo  (Vireo  attricapillus)  remains  to  be  determined.  If  other 
species  are  impacted  as  a  result  of  your  action,  you  will  have  to  initiate 
formal  consultation  for  those  species. 
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To  assist  our  evaluation,  we  need  to  know  when  you  estimate  construction 
will  occur  in  the  area  occupied  by  the  Concho  water  snake.  We  look  forward 
to  continued  coordination  in  this  matter. 


cc 


t^Tyuie? 


District   Manager,    Bureau   of   Land  Management,    Riverside,    CA 
(Attn:      Bill   Haigh) 
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FISH  AND  WILDLIFE  SERVICE 

POST  OFFICE  BOX  1306 

ALBUQUERQUE.  N.M.  87103 

.     APR  2  0  1987 


MEMORANDUM 


To:       State  Director,  Bureau  of  Land  Management,  Sacramento,  CA 

From:     Regional  Director,  Region  2  (FWE) 

Subject:   Request  for  an  Extension  of  Time,  Formal  Section  7  Consultation, 
All-American  Pipeline  (Consultation  No.  2-13-86-F-81) 


The  U.S.  Fish  and  Wildlife  Service  (FWS)  requests  a  60-day  extension  of 
time  for  the  submission  of  the  biological  opinion  on  the  All-American  Pipe- 
line. As  per  the  April  6,  1987,  phone  conversation  with  Larry  Foreman  of 
your  office  and  our  Clear  Lake  Ecological  Services  Office,  the  biological 
opinion  due  date  is  mutually  extended  to  July  13,  1987. 

If  possible,  we  will  deliver  the  biological  opinion  before  that  date,  how- 
ever, this  will  depend  on  the  timely  availability  of  essential  information 
as  requested  in  our  April  2,  1987,  memo.  Some  "Field  Clearance  Surveys" 
are  complete,  but  information  has  not  been  forwarded  to  FWS.  In  other 
instances,  Field  Clearance  Surveys  will  not  be  conducted  until  April 
(Concho  water  snake,  Houston  toad)  and  May  (Texas  snowbells,  black-capped 
vireo) . 

Information  supplied  to  us  by  June  13,  1987,  will  be  incorporated  into  the 
biological  opinion.  Any  information  gaps  that  remain  will  be  evaluated 
using  worst  case  assumptions. 

We  appreciate  your  cooperation  on  this  matter  and  request  your  written  con- 
currence on  this  extension.  Please  contact  Mike  Morgan  of  our  Clear  Lake 
Office  at  FTS  526-7682  or  (713)  229-3682  for  any  questions  about  our  infor- 
mation request. 


cc: 


y     District  Manager,  California  Desert  District,  BLM,  Riverside, 


CA 
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ALBUQUERQUE.  N.M   87103 
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Initial  Data, 


MEMORANDUM 

TO: 
FROM: 


State  Director,  Bureau  of  Land  Management,  Sacramento,  C.T" 


a: v  :\_ 


cc-l 


l"77 — 


•J2L 


Regional   nicector,    Fish   and   Wildlife   Service,    Region  2,     "C"00  ty 
Albuquerque,    m  _  Surname  by  _ 

?%  Return  to 

SUBJECT:      Biological   Opinion    for    the   All   American   Pipeline   Construction  and 
Operation    in  46    Texas    Counties 


H 


A  letter  dated  February  9,  1987,  from  the  Bureau  of  Land  Management 
(Bureau)  requested  forial  consultation  with  the  U.S.  Fish  and  Wildlife 
Service  (Service)  under  Section  7  of  the  Endangered  Species  Act  to  consider 
impacts  from  the  construction  and  operation  of  the  All  American  Pipeline. 
This  biological  opinion  pertains  only  to  the  46  Texas  counties  listed 
below: 


Atascosa 

Bastrop 

Bexar 

Brazoria 

Burleso  t 

Coleman 

Concho 

Crockett 

Edwards 

Fayette 

Galveston 

Hamilton 

Hays 

Jackson 

Kimble 

Lavaca 

McLennan 

Milam 

Reagan 

Tom  Green 

Val  Verde 

Wharton 

Upton 


Austin 

Bell 

Blanco 

Brown 

Caldwell 

Colorado 

Coryell 

DeWltt 

Falls 

Fort  Bend 

Gil  lespie 

Harris 

Irion 

Karnes 

Kerr 

Kinney 

Lee 

Medina 

Mills 

Sutton 

Uvalde 

Washington 

Wilson 
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The  Service  received  a  Biological  Assessment  for  the  proposed  project  on 
February  12,  1987.  A  coordinated  review  of  the  Biological  Assessment  was 
accomplished  with  the  National  Marine  Fisheries  Service  on  February  24, 
1987,  and  a  telephonic  "no  effect"  was  received  for  marine  specLes  on 
April  1  ,  1987. 

Meetings  for  coordination  and  information  exchange  were  conducted  as 
follows: 

March  2,  1987    -  Clear  Lake,   Corpus  Christ! ,  and  Fort  Worth  Eco- 
logical Services  Field  Offices. 

March  16,  1987   -  Public  Meeting  at  Texas  City,  Texas. 

March  19,  1987   -  Environmental  Research  Technology,  Texas  Parks  and 

Wildlife  Department,  Attwater's  Prairie  Chicken 
National  Wildlife  Aefuge,  and  Clear  Lake  Field 
Office. 

March  19,  1987   -  Environmental  Research  Technology  and  the  Service. 

This  biological  opinion  was  due  May  13,  1987,  but  an  extension  was  re- 
quested by  the  Service  and  approved  by  the  Bureau  until  July  13,  1987.  A 
further  extension  was  requested  by  the  Service  and  approved  by  the  appli- 
cant (All  America  i  pipeline  Company)  in  order  to  allow  the  Bureau  to  assess 
the  feasibility  of  reasonable  and  prudent  alternatives  of  the  draft  bio- 
logical opinion.  That  extension  expires  August  21,  1987.  This  opinion  is 
based  on  data  from  our  files,  discussions  with  experts  on  each  species,  and 
field  examinations. 

DESCRIPTION  OF  PROPOSED  ACTION 

The  All  American  Pipeline  Company  is  currently  constructing  a  1, 247-mile, 
30-inch  diameter,  300,000  barrels  per  day  (barrels),  heated  crude  oil  pipe- 
line from  Las  Flores  Canyon  in  Santa  Barbara  County,  California,  to  a 
terminal  at  McCamey,  Texas.  A  biological  opinion  ( 1-RO-84-F-62)  for  that 
pipeline  segment  was  issued  ->n  November  23,  1984,  by  the  Service's  Port- 
land, Oregon  office.  An  additional  segment  of  the  All  American  Pipeline, 
which  is  covered  by  this  biological  opinion,  is  proposed  to  transport  crude 
oil  from  McCamey  to  interconnections  with  existing  pipelines  at  Webster, 
Texas,  and  to  a  marine  terminal  in  Texas  City,  Texas.  Three  alternative 
routes  are  under  consideration  for  the  portion  of  the  proposed  pipeline 
east  of  McCamey,  Texas  (Figure  1). 

Table  1  summarizes  the  components  and  facilities  of  the  proposed  pipeline 
alternatives.  The  proposed  route  from  McCamey  to  Webster  and  Texas  City  is 
486  miles  in  length  and  traverses  17  counties.  The  proposed  route  would 
cross  66  major  highways,  93  rivers  and  streams,  and  20  railroads.  The 
northern  alternative  is  546  miles  long,  traverses  23  counties,  and  would 
cross  69  major  highways,  28  railroads,  and  116  rivers  and  streams.  The 
southern  alternative  is  538  miles  long,  traverses  19  counties,  and  would 
cross  58  major  highways,  17  railroads,  and  115  rivers  and  streams. 
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The  All  American  Pipeliae  */ould  have  the  following  specifications:  30-inch 
outside  diameter;  0.281  to  0.500-inch  vail  thickness,  with  corresponding 
maximum  allowable  pipe  operating  pressure  of  945  to  1  ,4fS8  pounds  per  square 
inch  gage  pressure  (pounds),  respectively.  For  the  area  between  McCamey 
and  Webster,  the  maximum  operating  pressure  in  the  pipeline  would  not 
exceed  900  pounds  at  300,000  barrels  throughout.  A  minimum  of  20  miles  of 
pipe  lownstrei.il  from  each  heater  station  would  be  insulated.  In  selected 
areas,  such  as  river  crossings,  the  pipe  would  be  tape-coated  and  jacketed 
with  concrete  and/or  weights.  The  entire  pipeline  would  be  protected  from 
corrosion  with  a  cathodic  protection  system. 

Pipeline  block  and  check  valves  would  be  located  at  strategic  locations 
along  the  route.  Block  valves  on  the  upstream  (of  oil  flow)  side  of  major 
•river  and  stream  crossings  would  he  manually  operated.  Automatic  check 
valves  which  close  upon  loss  of  pressure  would  be  installed  oa  the  down- 
stream (of  oil  flow)  side  of  all  major  river  and  stream  crossings.  Remote- 
control  block  calves  would  be  installed  in  all  pump  stations,  at  the  Clear 
Creek  pipeline  crossing,  at  the  Edwards  and  Ellenburger  Aquifers,  and  at 
the  intersection  of  the  proposed  route  and  the  Te*as  City  Lateral.  Each 
block  valve  setting  would  require  a  12-foot  by  12-foot  area.  Remote- 
control  block  valves  installed  in  the  Ellenburger  Aquifer  and  Edwards 
Aquifer  crossings  would  be  operated  by  an  electric  motor  to  open  and  close 
the  valve.  This  system  requires  both  power  and  communications.  If  neces- 
sary, these  valves  could  also  be  manually  operated.  The  pumping  units 
would  be  equipped  with  monitoring  systems  (e.g.,  bearing  temperature  and 
pump  vibration)  to  provide  advance  warning  of  impending  equipment  failures. 

The  proposed  pipeline  would  be  placed  at  a  depth  of  36  inches  with  con- 
struction beginning  in  the  third  quarter  of  1937.  All  American's  construc- 
tion would  require  approximately  one  year  and  would  be  completed  In  the 
secon!  quarter  o?  1933.  The  construction  right-of-way  width  would  be  100 
feet.  Where  feasible,  a  smaller  width  would  actually  be  used.  The  per- 
manent (operation)  right-of-way  width  woul 1  be  50  feet.  ?ipe  storage  and 
staging  areas  would  typically  not  be  needed  along  the  right-of-way. 

The  pipeline  would  be  buried  at  all  water  crossings,  with  the  exception  of 
Clear  Creek  (which  would  he  llrectionally  drilled),  in  accordance  with 
U.S.  Army  Corps  of  Engineers  nationwide  and  general  permit  requirements. 
All  pipe  used  in  these  crossings  vould  be  coated  with  concrete.  The  pipe 
would  be  buried  in  the  stream  or  riverbed  at  a  depth  of  4  feet  below  the 
probable  scour  depth  of  a  24-hour,  100-year  flood.  Where  practical,  all 
perennial  stream  crossings  would  be  scheduled  during  the  normal  period  of 
low  stream  flow. 

IMPACTS  OF  T4E  ACTION 


The  potential  project  impacts  to  endangered  species  would  result  primarily 
from  oil  spills.  Eight  to  nine  spills  averaging  3,400  barrels  are  estlnated 
during  the  40-year  project  ll^e;  the  lischarge  of  oil  to  a  stream  or  river 
rfould  ootentiaily  cause  damage  to  threatened  or  endangered  species  (Table 
2). 
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The  northern  alternative  would  cross  117  miles  of  the  Edwards-Trinity 
Plateau  Aquifer.  The  entire  aquifer  is  considered  to  be  sensitive;  how- 
ever, there  are  local  variations  in  aquifer  conditions  which  limit  the 
potential  adverse  effects  of  an  oil  spill  in  some  areas  and  cause  other 
areas  to  be  highly  sensitive.  Occurrence  of  an  oil  spill  in  an  unfractured 
area  or  where  fractures  are  filled  with  marl  or  soil  would  most  likely  be 
cleaned  up  at  the  surface  before  a  significant  volume  of  oil  could  infil- 
trate to  an  impact  depth.  If  a  spill  occurred  and  entered  a  zone  of  open 
fractures  or  solution  channels,  then  oil  could  migrate  relatively  rapidly 
through  these  zones. 

The  northern  alternative  avoids  the  highly  sensitive  Edwards  Balcones  Fault 
Zone  Aquifer  recharge  area.  Where  the  route  crosses  the  Edwards  Formation 
west  of  McGregor,  the  aquifer  occurs  in  the  subsurface,  in  a  non-faulted 
condition,  and  outcrops  in  relatively  small  exposures  along  incised 
valleys. 

Considering  the  historically  low  incidence  of  groundwater  contamination 
resulting  from  reported  oil  spills  and  the  response  measures  included  in 
the  Oil  Spill  Contingency  Plan,  not  all  of  the  predicted  oil  spills  would 
result  in  significant  impacts.  There  is,  however,  a  small  probability  that 
significant  impacts  to  groundwater  quality  could  occur  during  the  opera- 
tional life  of  the  project.  Impacts  would  probably  be  of  limited  extend 
(i.e.,  <2  miles  down  gradient)  and  duration  (i.e.,  several  months  to 
years).  Under  some  conditions  (e.g.,  fissured  limestone  aquifers  with 
rapid  recharge),  the  extent  of  contamination  by  dissolved  crude  oil  con- 
stituents may  be  greater. 

Spills  into  water  channels  such  as  creeks  or  rivers  could  also  be  signifi- 
cant. Although  preventative  measures  and  oil  spill  contingency  plan  pro- 
cedures reduce  the  likelihood  of  a  spill,  a  spill  could  occur.  Such  spills 
would  cause  direct  mortality  to  fish  and  other  aquatic  life  and  would  have 
secondary  impacts  through  degradation  of  habitat.  The  extent  of  the  impact 
would  depend  on  the  quantity  and  rate  of  flow  for  water  in  the  water 
channel,  as  well  as  the  magnitude,  rate,  and  duration  of  the  spill  itself. 
A  major  spill  could  contaminate  over  100  miles  of  riverine  habitat.  The 
duration  of  impacts  would  range  from  several  months  to  3-5  years,  depending 
on  the  magnitude  of  the  spill. 

Construction  and/or  the  possibility  of  a  pipeline  leak  or  rupture  during 
operation  of  the  project  has  the  potential  of  affecting  the  following 
federally  endangered  species:  Attwater's  greater  prairie  chicken  (Tym- 
panuchus  cupido  attwateri) ;  bald  eagle  (Haliaeetus  leucocephalus) ;  Concho 
water  snake  (Nerodia  harteri  paucimaculata) ;  San  Marcos  garabusia  (Gambusia 
georgei) ;  San  Marcos  salamander  (Eurycea  nana) ;  fountain  darter  (Etheostoma 
fonticola) ,  Texas  blind  salamander,  and  Texas  wild  rice  (Zizania  texana) . 
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Effects  on  Bald  Eagles 

Eagles  are  opportunistic  feeders,  with  fish  constituting  the  bulk  of  their 
diet.  They  will  also  feed  on  waterfowl  and  shorebirds,  particularly  sick 
or  injure  1  individuals,  is  w.*ll  as  carrion.  Throughout  »iost  of  the  bald 
eagles' s  range,  Its  population  decline  has  been  largely  attributed  to  the 
effect  of  pesticide  ingestion  which  resulted  in  eggshell  thinning,  and 
indiscriminate  shooting  of  both  immature  and  adult  birds. 

The  two  potential  sources  of  Impact  to  the  eagle  from  pipeline  activities 
are  disturbance  to  its  nests  and  the  possibility  of  an  oil  spill  contami- 
nating the  food  source  of  the  eagle.  It  can  be  expected  that  bald  eagles 
might  be  attracted  to  the  area  of  a  spill  by  dead  and  dying  fish  and  birds 
as  a  food  source  and,  thereby,  consume  oil  adhering  to  prey  species. 
Nevertheless,  evidence  fron  other  species  of  birds  suggests  that  adult 
birds  may  be  able  to  tolerate  the  ingestion  of  fairly  high  concentrations 
of  crude  oil.  However,  oil  on  plumage  could  adversely  affect  reproduction 
through  contamination  of  eggs  from  adults  carrying  oil  on  breast  feathers 
and  feet. 

In  1987,  there  were  eight  (3)  active  bald  eagle  nests  in  the  area  covered 
by  this  biological  opinion:  Bastrop  (1),  Colorado  (1),  Fort  Bend  (1),  and 
Brazoria  (5).  In  addition,  there  is  a  larger  population  of  wintering  bald 
eagles  distributed  throughout  the  upper  Texas  coast,  with  concentrations  at 
reservoirs  and  major  waterfowl  wintering  sites.  These  nests  and  winter 
concentrations  are  shown  in  Table  3. 

The  nest  in  Colorado  County  at  the  confluence  of  Skull  Creek  and  the  Color- 
ado River  (5.5  miles  downriver  of  the  pipeline  crossing)  was  not  active  in 
1987,  but  an  alternate  nest  at  South  Point,  two  miles  downstream  of  Skull 
Creek  >n  the  Colorado  River,  was  active.  The  nest  is  more  than  seven  miles 
from  the  pipeline,  and  no  construction  related  Impacts  should  occur.  Oil 
could  potentially  reach  this  area  if  a  spill  occurred  upstream  at  the 
Colorado  River  crossing  associated  with  the  proposed  route. 

The  reported  nest  in  Colorado  County  at  Jay  Ray  along  the  Colorado  River 
was  not  found  in  1987.  The  reported  nest  in  Wharton  County  northwest  of 
Wharton  along  the  Colorado  River  was  not  active  in  1937. 

The  Eagle  Lake/Brazos  River/West  Columbia  area  in  3razoria  County  had  five 
active  nests  in  1937.  Only  one  Is  directly  along  the  Brazos  River,  but  the 
other  four  are  nearby.  The  nests  are  of  concern  only  If  there  is  a  major 
pipeline  rupture  at  the  Brazos  River  crossing  which  is  16  miles  upriver 
from  these  nests. 

The  nest  in  Fort  Bend  County,  1.9  miles  from  the  pipeline,  at  the  conflu- 
ence of  Rabbs  Bayou  and  Big  Creek  (south  of  Worthington  Lake),  fell  down  in 
the  summer  of  1986  and  was  not  active  in  1987.  However,  it  is  likely  that 
there  Is  another  active  iijst  in  the  area  (most  alternate  nests  are  within 
one  or  two  miles  of  the  primary  nest).  However,  extensive  surveys  did  not 
locate  an  alternate  nest. 
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The  wintering  eagle  population  near  "  igle  L-i'ce  Ln  Colorado  County  was  sur- 
veyed in  January  1987.  Bald  eagles  occur  in  the  rice  country  around  Eagle 
Lake  during  the  winter  and  are  attracted  to  this  area  because  of  the  large 
population  of  wintering  waterfowl.  The  eagles  follow  flocks  of  geesi-, 
taking  healthy  and  injured  birds.  There  Ls  10  single  eagle  roost  area, 
although  sone  are. is  may  be  used  more  than  others,  depending  on  waterfowl 
distribution.  Three  hall  eagles  were  observed  hunting  waterfowl  within  1/2 
mile  of  the  proposed  pipeline  route  during  a  field  survey  on  January  23, 
1987.  Since  the  eagles  move  over  i  fairly  large  area  including  Lissie, 
Garwood,  and  Provident  City  Prairies,  which  cover  several  counties,  con- 
struct^ i  >r  >peritloi  of  the  pipeline  should  not  seriously  affect  these 
wintering  birds. 

Effects  on  Attwater's  Greater  Pra L  r i e  Chicken 

The  Attwater's  greater  prairie  chicken  (prairie  chicken),  once  abundant 
along  the  coastal  prairies  >>f  Texas  ml  Muthvasi".  »<*  i  Louisiana  (Lehnann 
1941)1,  currently  has  a  distribution  limited  to  remnant  areas  of  the  Texas 
Gulf  Coast  il  3ri'\.r ',..'.    (LViaann  1971)-. 

~=3ti^ated  pre-settleraent  range  of  the  prairie  chicken  in  Texas  included  3.4 
million  hectares  (ha),  of  which  approximately  2.4  million  ha  was  good 
prairie  chicken  habitat  and  could  'nave  supported  1  million  birds  in  peak 
years  (Lehmann  1941).  This  decline  corresponds  with  their  loss  of  native 
habitat.  Between  1975  and  1987,  the  prairie  chicken  population  has 
declined  from  2,040  to  1,103  birds. 

The  prairie  chicken's  nating  season  begins  in  late  January  or  early  Febru- 
ary when  the  males  assemble  on  short-grass  areas  early  in  the  norning  and 
late  in  the  afternoon  to  boom  and  otherwise  display  the  mating  urge. 
Females  are  attracted  !  >  i'.'ia  courtship  areas  by  this  activity,  and  mating 
usually  takes  place  there.   Booming  peaks  in  March  and  ends  in  May. 

Nests  containing  eggs  have  been  found  from  February  25  through  June  17. 
The  peak  of  the  laying  period,  however,  is  in  late  March  and  April. 
Females  build  their  nests  in  dry  vegetation  of  the  previous  year,  with  pre- 
ferred nesting  sites  located  in  good  cover  that  is  well-drained  and  within 
5  yards  of  an  open  area.   The  peak  of  the  hatching  season  is  in  May. 

The  All  American  Pipeline  Project  could  potentially  affect  the  Attwater's 
greater  prairie  chicken  along  the  northern  alternative  in  Austin,  Fort 
Bend,  Colorado,  Galveston,  and  Brazoria  Counties,  and  along  the  proposed 
route  in  Colorado,  Fort  3enl,  Galveston,  and  Brazoria  Counties. 


1  Lehmann,  V.W.  1941.  Attwater's  Prairie  Chicken,  Its  Life  History 
and  Management.  U.S.  Dept.  Interior,  Fish  and  Wildl.  Serv.,  N.  Am.  Fauna, 
57.   65  pp. 

2  Lehmann,  V.W.  1971.  Attwater's  Prairie  Chicken.  National  Parks 
and  Const; rv.  Mag.  25:1-4. 
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3ased  on  information  provided  in  the  Attwater's  Prairie  Chicken  Recovery 
Plan,  the  Texas  Natural  Heritage  program,  and  by  Royce  Jurries  of  the  Texas 
Parks  and  Wildlife  Department,  it  vas  determined  that  sl<  areas  near  the 
northern  alternative  and  proposed  route  had  prairie  chicken  populations. 
Field  surveys  ^ere  conducted  at  three  of  these  areas  (Figure  2)  on 
March  27,  1987,  to  determine  the  prairie  chicken's  status  and  habitat 
quality  at  the  proposed  pipeline  routes.  As  a  result,  prairie  chickens  nay 
be  impacted  at  two  areas  of  concern  (Areas  2  and  3)  which  occur  along  the 
northern  alternative. 

Area  1  -  Northwest  of  Sealy,  Austin  County.  A  booming  ground  (lek)  was 
reported  on  the  Hintz  Ranch  north  of  Interstate  10.  This  lek  was  active  in 
the  early  1980' s  (the  peak  was  25  males  in  1930),  but  no  birds  have  been 
seen  in  the  past  4  years.  The  lek  was  visited  on  March  27  and  28,  1987, 
and  ao  birds  vere  heard.  It  appears  that  this  population  no  longer  exists, 
or  so  few  birds  occur  in  the  area  that  no  construction  or  timing  con- 
straints are  necessary.  Prairie  chickens  should  not  be  adversely  effected 
in  this  area. 

Area  2  -  South  of  Sealy,  Austin  County.  An  active  lek  occurs  about  4.5 
miles  south  of  Sealy  In  nixed  prairie  and  agricultural  fields  (Figure  3). 
The  lek  (5  males  in  1987)  is  in  a  pasture/ fallow  field  area  near  some  high 
quality  nesting  habitat.  This  population  is  /ary  isolate  I  and  appears  to 
be  restricted  to  this  small  area  west  of  Highway  36.  The  northern  alterna- 
tive passes  within  4,500  feet  of  this  lek  and  does  not  cross  any  habitats 
regularly  used  by  prairie  chickens  (i.e.,  nesting  or  feeding  habitat). 
Most  of  the  area  crossed  by  the  plpalLae  is  cropland  or  heavily  grazed 
pasture. 

Since  no  important  habitat  would  be  affected  by  the  pipeline,  no  timing 
constraints  to  avoid  nests  or  young  birds  are  recommended.  However,  it  i  •; 
possible  that  construction  between  4:00  a.m.  and  9:30  a.m.  could  dlsti-h 
birds  at  the  lek.  All  American  has  agreed  not  to  construct  between  4:00 
a.m.  and  9:30  a.m.  in  the  vicinity  of  the  lek,  a  distance  of  about  2  miles 
from  north  of  Highway  3013  south  past  Highway  3b.  With  this  constraint, 
construction  could  then  occur  during  the  breeding  season.  It  should  take 
less  than  10  days  (one  5-day  period  for  trenching,  and  another  5-day  period 
to  lay  the  pipe)  for  construction  to  pass  through  this  area.  Based  on 
habitat  conditions  along  the  pipeline  and  the  distance  from  the  lek  to  the 
pipeline,  no  adverse  effects  are  anticipated  providing  all  construction 
during  January  through  May  occurs  outside  the  i  :  00  a.m.  to  9:30  a.  a. 
period . 

Area  3  -  Orchard,  Fort  Bend  County.  The  northern  alternative  passes  withl  i 
approximately  400  feet  of  the  only  known  active  prairie  chicken  lek  in  Fort 
Bend  County.  This  area  is  south  of  Orchard,  just  southeast  of  the  Orchard 
Dome  oil  and  gas  field.  Eight  birds  were  observed  at  this  lek  in  1987  and 
over  30  male  birds  6  to  8  years  ago.  This  entire  area  is  heavily  dis- 
turbed. Oil  and  gas  activity  is  concent  rite  I  in  the  west  central  part  of 
this  area  (a  triangle  between  Highways  lb,  Alt.  90,  and  1489/1952),  and  3 
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Figure    3    Prairie  Chicken  Population  Near  Sealy,  Austin  County 
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to  5  year  rotation  rice  farming  occurs  over  Che  rest  of  the  area.  Some 
small  areas  of  relatively  undisturbed  prairie  or  fallow  rice  occur  in  the 
center  and  west  of  the  oil  and  gas  field. 

The  area  around  the  lek  is  entirely  in  rice  rotation.  The  prairie  chickens 
are  apparently  surviving  because  some  of  the  Land  is  Lift  fallow  for  up  to 
5  years,  providing  nesting  and  brood  tv-iriig  habitat.  Twenty-three  birds 
were  reported  in  the  area  by  a  farmer  in  mid-February  1987.  The  other  leks 
in  this  area  are  now  abandoned,  possibly  because  they  were  eliminated  by 
agricultural  practices.  The  overall  habitat  quality  in  this  area  is  poor 
to  inarginal,  and  long-tern  survival  >f  pr-iirie  chickens  is  questionable 
under  current  land  use  practices. 

Despite  poor  habitat,  this  area  still  supports  a  viable  prairie  chicken 
population.  All  American  has  agreed  to  avoid  the  lek  by  1.5  miles,  and 
move  the  pipeline  north  and  east  of  the  primary  habitat.  Nearly  all  of 
this  really  v  w.  it"  »■■.  ;  irs  i.  i  citation  rice. 

Since  the  lek  is  1.5  miles  from  the  relocated  pipeline,  no  noise-related 
impacts  are  expected  at  the  lek  during  the  breeding  season.  Most  prairie 
chickens  nest  «rlthla  0.5  aile  of  the  lek,  so  the  chance  of  a  nest  being 
destroyed  is  minimal,  especially  since  the  realignnent  crosses  through  very 
marginal  nesting  habitat. 

Since  nesting  disturbance  irf  moth'-V  > ■>;-.. »ni:  f.  il  •  api;t,  All  American  has 
committed  to  conduct  a  nest  survey  prior  to  construction  if  construction  L* 
scheduled  in  this  area  in  suitable  habitat  between  March  1  and  August  1. 
It  is  possible  that  some  young  birds  may  occur  near  the  open  pipeline 
trench  and  fall;,  into  it.  3y  August  1,  most  .-.hicks  should  be  able  to  fly 
and  avoid  the  construction  disturbance.  This  survey  would  not  occur  until 
the  year  of  construction,  since  potential  nesting  habitat  may  be  used  for 
rice  in  1987  or  1988. 

Area  4  -  Iowa  Colony,  Brazoria  County.  Reports  of  prairie  chickens  near 
Manville  have  occurred  since  the  1973' s,  including  reports  in  the  past  few 
years.  A  prairie  chicken  was  found  near  the  town  of  Hobby  in  1986.  I  do 
not  believe  that  an  active  lek  or  viable  population  occurs  in  this  area. 
No  construction  constraints  are  recommended  for  this  area,  and  no  impacts 
to  prairie  chickens  are  anticipated. 

_\rea__5__-  League  City  and  Dickinson,  Galveston  County.  Two  active  leks 
(1987)  occur  east  of  Webster.  The  nearest  lek  is  at  the  Houston  Gulf 
Airport  near  League  City,  more  than  3.5  miles  from  the  pipeline.  No  birds 
were  seen  at  the  lek  in  1986  or  1987,  but  a  lek  to  the  southeast  near  High- 
way 646  had  three  males  in  1987.  The  lek  at  the  Rio  Ranch  (16  males  in 
1987)  near  Dickinson  Bay  is  nore  than  6  miles  away.  No  construction  con- 
straints are  recommended  for  this  area,  and  no  impacts  to  prairie  chickens 
are  anticipated. 
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Area  6  -  Attwater  ?rai  ri  e Chi  c  ke  n  National  Wildlife  Refuge,  Color  ad  o and 

Austin  Counties.  Most  of  the  active  leks  (10)  are  within  the  Refuge  in 
Colorado  County.  These  leks  would  not  be  disturbed  by  pipeline  construc- 
tion. Several  active  leks  also  occur  outside  the  Refuge  in  Austin  and 
Colorado  Counties.  Vlt'vvtjh  r.ieso  leks  are  within  3  miles  of  the  pipeline 
routes  (proposed  and  northern  alternative),  none  are  close  enough  to  be 
effected  by  pipeline  construction. 

Prairie  chickens  will  not  be  affected  by  construction  of  the  proposed 
route.  The  only  prairie  chickens  potentially  affected  by  construction  of 
the  northern  alternative  is  the  population  south  of  Sealy  (Austin  County) 
and  southeast  of  Orchard  (Ford  Bend  County).  An  early  morning  construction 
constraint  at  fxi  lek  south  of  Sealy  should  eliminate  any  potential  impacts 
to  this  population.  If  the  pipeline  Is  maintained  by  mowing  or  shredding, 
this  should  not  be  done  between  January  1  and  August  1  to  avoid  lek  dis- 
turbance and  possible  destruction  of  nests  or  young  birds. 

Effects  on  the  Concho  Water  Snake 

The  Concho  water  snake  was  listed  as  a  threatened  species  on  September  3, 
1986.  A  decision  on  the  final  designation  of  critical  habitat  which  was 
proposed  on  January  22,  1986,  was  deferred  until  economic  data  on  the 
impact  of  that  proposal  could  be  assessed. 

This  water  snake  will  not  be  impacted  by  either  the  proposed  or  southern 
routes.  It  is  endemic  to  the  Concho  and  Colorado  Rivers  in  Runnels,  Tom 
Green,  Concho,  McCulloch,  Coleman,  Brown,  Mills,  San  Saba,  Lampasas,  and 
Irion  Counties,  Texas.  It  is  a  subspecies  of  the  Harter's  water  snake  with 
the  only  other  subspecies  being  endemic  to  the  Brazos  River  drainage  in 
Texas.  The  Concho  water  snake  was  discovered  in  1944  by  J.  Marr  and  was 
described  as  a  distinct  subspecies  in  1961  by  Tinkle  and  Conant.  The  snake 
reaches  3  feet  in  length  with  21-23  dorsal  row  scales,  four  rows  of  .lark 
brown  bl  >tc'nes  -u.t.i ng ■•;  1  i.  \  alternate  fashion  on  the  grayish-brown  dorsal 
surface,  and  distinct  to  obscure  dark  spots  along  the  pink  to  orange 
venter. 

Both  adult  and  juvenile  Concho  water  snakes  feed  on  saall  fish.  Adults  can 
live  in  either  shallow  or  deep  stream  areas  over  a  variety  of  substrates  as 
long  as  there  are  sufficient,  secure  hiding  places  in  proximity  to  nursery 
grounds.  These  areas  usually  have  overhanging  woody  vegetation  which  Is 
often  used  for  basking  sites.  The  juveniles,  however,  h-i\/e  more  restricted 
requirements  and  occupy  riffle  habitat  consisting  of  shallow,  flowing  water 
over  a  rocky  substrate  in  conjunction  with  uediun-s ized  flat  rocks  along 
the  shore  to  provide  thermal  regulation  and  protective  cover.  These  areas 
are  typically  umh  i  l.M  for  lost  of  the  day.  Riffle  frequency  in  occupied 
Concho  water  snake  habitat  ranges  from  1.5  to  3  riffles  per  stream  mile 
with  the  best  habitat  containing  the  highest  number  of  riffles. 
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The  Concho  water  snake  has  been  eliminated  from  28  percent  of  its  'clown 
historic  range  through  impoundment,  diversion,  degradation  of  water  qual- 
ity, and  other  human  uses  of  the  vitershed.  The  Limited  range  and  narrow 
habitat  requirements  of  this  riffle- 'Welling  snake  make  its  survival  highly 
dependent  upon  protecting  its  habitat  fron  further  degradation. 

The  northern  route  for  the  Ail  American  Pipeline  Project  would  cross  the 
Colorado  River  within  the  proposed  critical  habitat  for  the  Concho  water 
snake  in  3.n.  area  where  Concho  water  snakes  are  known  to  occur.  Project 
description  information  was  obtained  from  the  draft  supplemental  environ- 
mental impact  statement  and  the  biological  assess aent  for  the  project. 
Site-specific  data,  including  specifications  of  pipe  which  would  be  used, 
use  of  concrete  sleeves,  nunbers  and  types  of  block  and  check  valves, 
methods  of  crossing,  ground  preparation  techniques,  soil  types  and  sub- 
strate, depths  of  pipe  placement,  and  safety  ind  spill  avoidance  measures 
were  requested  by  the  Service.  Portions  of  this  information  were  provided 
by  the  All  American  Pipeline  Company  in  a  June  12,  1987,  letter.  Project 
design  features,  which  are  included  for  this  project  reach,  include  minor 
realignments  of  the  pipeline;  reduction  in  construction  right-of-way  width 
and  equipment  use  at  the  crossing;  installation  of  a  remote-control  block 
valve  and  associated  complementary  check  valves;  and  development  of  a  site- 
specific  oil  spill  contingency  plan. 

The  draft  supplemental  environmental  impact  statement  notes  that  without 
■  litigation,  populations  of  the  Concho  water  snake  could  be  significantly 
affected.  The  exact  location  and  geology  of  the  pipeline  crossing  for  this 
area  is  not  yet  known.  Excavation  )F  the  oipel.in;  through  riffle  I  areas 
could  result  in  direct  loss  of  individual  snakes.  Excavation  in  pooled 
areas  would  he  Less  lihily  to  iirectly  impact  the  Concho  water  snake,  but 
could  disrupt  water  quality  downstream  from  the  construction  site,  as  well 
as  impact  flow  regimes  for  adjacent  riffled  areas. 

Of  priaary  concern,  however,  is  the  potential  for  an  oil  spill  into  the 
Colorado  or  Concho  Rivers  or  tributaries  which  feed  into  these  rivers. 
Even  spills  of  small  magnitude  would  adversely  impact  this  species  through 
reduction  of  their  prey  base  and  direct  effects  on  individual  snakes.  The 
draft  stateieut  also  indicates  there  is  a  48  percent  probability  that  one 
or  more  spills  would  occur  along  the  northern  pipeline  route  during  the 
40-year  life  of  the  pipeline  within  threatened  or  endangered  species  habi- 
tat. The  biological  assessment  notes  that  a  large  spill,  although  unlike- 
ly, could  render  this  reach  of  the  Colorado  River  unusable  to  the  Concho 
water  snakes  for  several  months  to  3-5  years  until  natural  hablt.it  con- 
ditions were  restored.  The  amount  of  riverine  habitat  that  would  be 
impacted  and  the  duration  of  the  impacts  would  depend  on  the  magnitude  of 
the  spill. 

Regulations  governing  Section  7  of  the  Endangered  Species  Act  of  1973,  as 
amended,  require  the  Service  to  consider  cumulative  impacts  associated  with 
a  project.  The  Service's  approach  to  assessing  cumulative  impacts  is  as 
follows:   once  the  project  has  been  defined,  it  is  necessary  to  determine 
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an  envlrou^ieatal  baseline  defining  existing  conditions  for  the  affected 
area.  The  impacts  of  the  project  under  review  are  then  measured  against 
this  baseline. 

In  determining  the  environmental  b.is.il. lw,  the  Service  considers  the  past 
and  present  impacts  of  all  projects  and  human  activities  in  the  area, 
regardless  of  whether  the  activities  are  federal,  state,  or  private  in 
nature.  The  impacts  of  actions  which  are  concurrently  undergoing  consulta- 
tion are  also  considered  in  determination  of  the  environmental  baseline. 
Analysis  of  cumulative  impacts  also  considers  future  state  and  private 
actions  that  are  reasonably  likely  to  occur. 

^actors  which  must  he  included  in  this  cumulative  impact  analysis  include 
increased  stream  siltation  iue  to  land  management  practices  in  the  water- 
shed, the  continued  use  of  agri-chemicals  which  may  affect  the  snake  or  its 
food  base,  changes  in  levels  of  point-source  water  pollution,  and  impacts 
associated  with  water  impoundment.  Impoundments  impact  Concho  water  snakes 
through  inundation  and  loss  of  habitat,  alteration  of  downstream  Flow 
regimes,  and  population  fragmentation.  Habitat  of  the  Concho  water  snake 
has  heen  affected  by  four  large  reservoirs  on  the  mainstream  Colorado  and 
Concho  Rivers,  as  well  as  several  smaller  impoundments  'in  tributary 
strea  is . ' 

Of  particular  importance  in  this  consultation  is  the  current  construction 
and  proposed  operation  of  Stacy  Reservoir  which  will  impound  portions  of 
both  the  Colorado  and  Concho  Rivers.  On  December  19,  1986,  the  Service 
issued  a  jeopardy  biological  opinion  with  reasonable  and  prudent  alterna- 
tives on  this  project.  The  damsite  for  Stacy  Reservoir  would  be  located 
approximately  4  »niles  above  the  proposed  pipeline  crossing  on  the  Colorado 
River.  The  reservoir  will  adversely  impact  the  Concho  water  snake  by 
direct  impacts  due  to  Inundation  of  its  habitat  and  by  indirect  impacts 
associated  with  changes  in  flow  regimes,  population  fragmentation,  and 
increases  in  siltation.  Reasonable  and  prudent  alternatives  were  developed 
for  the  Stacy  Reservoir  project  which  would  eliminate  the  risk  of  jeopardy 
to  the  Conch)  'Mter  -uak::.  A  primary  factor  in  the  reasonable  and  prudent 
alternatives  is  the  creation  and  enhancement  of  riffle  Concho  water  snake 
habitat  below  the  damsite.  Protection  of  that  area  is  essential  to  the 
survival  of  this  snake.  An  oil  spill  at  the  Colorado  River  crossing  or  in 
the  associated  drainage  area  would  further  threaten  the  critical  status  of 
this  snake  by  adversely  impacting  its  food  base  and  other  components  of  its 
habitat  which  may  result  in  the  leath  of  some  snakes  because  of  a  lack  of 
food  or  the  availability  of  suitable  habitat. 

Effects  on  the  San  Marcos  Species 

The  San  Marcos  gambusia,  San  Marcos  salamander,  fountain  darter,  and  Texas 
wild  rice  occur  in  the  San  Marcos  River  system  in  Hays  County,  Texas. 
Critical  habitat  has  been  designated  for  these  species  in  various  portions 
of  the  San  Marcos  River  system  from  its  headspring  pool  to  approximately 
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4  miles  downstream.  The  Texas  blind  salamander  occurs  in  the  underground 
aquifer  system  of  the  Edwards  Plateau.  These  species  are  dependent  upon 
the  Edwards  Aquifer  for  water  supply.  Because  of  the  similarity  of  habitat 
needs  and  likely  project  impacts  on  these  species,  they  are  being  con- 
sidered as  a  group  for  the  purposes  of  this  analysis.  These  species 
require  clear,  clean,  thermally  constant  waters.  Any  degradation  in  water 
quality  or  quantity  of  the  aquifer  would  adversely  impact  these  species. 

These  species  will  not  be  impacted  by  either  the  northern  or  southern  pipe- 
lines. The  proposed  pipeline  route  would  cross  approximately  12  miles 
north  of  the  habitat  for  these  San  Marcos  species.  Therefore,  these 
species  would  be  impacted  if  oil  or  its  constituents  reached  this  habitat 
via  the  groundwater  due  to  an  oil  spill  in  the  Onion  Creek,  area  (12  miles 
north).  Several  project  design  features  have  been  incorporated  to  reduce 
the  likelihood  of  a  spill  in  this  critical  area.  These  features  include 
use  of  pipeline  with  at  least  0.5000-inch  wall  thickness;  use  of  an  epoxy 
coating;  Installation  of  additional  remote-control  block  and  check  valves; 
a  monitoring  plan  for  Big  Spring  pool  at  the  headwaters  of  the  San  Marcos 
to  determine  if  oil  is  leaking  into  the  area;  and  development  of  a  site- 
specific  oil  spill  contingency  plan. 

An  engineering  analysis  has  been  done  of  the  faulting  and  flow  movements 
associated  with  ground  water  drainage  from  the  Onion  Creek  area  into  the 
Edwards  Aquifer  which  supports  the  San  Marcos  River  system.  Based  on  the 
biological  assessment,  an  earlier  analysis  by  the  Corps  of  Engineers,  and 
discussions  with  engineers  associated  with  the  project,  the  probability  of 
a  spill  is  unlikely  to  occur  and,  therefore,  the  San  Marcos  species  are  not 
likely  to  be  impacted. 

BIOLOGICAL  OPINION 

Based  upon  the  preceding  information,  it  is  my  biological  opinion  that  the 
construction  and  operation  of  the  All  American  Pipeline  along  the  northern 
route  is  likely  to  jeopardize  the  continued  existence  of  the  Concho  water 
snake. 

It  is  ray  biological  opinion  that  the  construction  and  operation  of  the 
pipeline  along  the  proposed,  southern,  and  northern  routes  is  not  likely  to 
jeopardize  the  continued  existence  of  the  bald  eagle,  Attwater's  greater 
prairie  chicken,  or  the  San  Marcos  species. 

I  am  concerned,  however,  with  the  welfare  of  several  species  along  all 
three  routes  should  a  catastrophic  pipeline  rupture  occur.  These  species 
include  the  bald  eagle  at  the  locations  shown  in  Table  3;  Attwater's 
greater  prairie  chicken  locations  northwest  of  Sealy,  Austin  County;  south 
of  Sealy,  Austin  County;  Orchard,  Fort  Bend  County,  and  at  the  Attwater 
Prairie  Chicken  National  Wildlife  Refuge  in  Colorado  and  Austin  Counties. 
Also;  the  San  Marcos  gambusia,  San  Marcos  salamander,  fountain  darter,  and 
Texas  wild  rice  located  in  the  San  Marcos  River  system  and  the  Texas  blind 
salamander  could  be  impacted  should  an  oil  spill  reach  the  Edwards  Aquifer. 
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HEASONABLE  AND  PRUDENT  AL  rERNATI'/vS 

When  a  jeopardy  opinion  is  issued,  Che  Fish  and  Wildlife  Service  is  re- 
quired to  include  reasonable  and  prudent  alternatives,  if  available,  that 
allow  the  intent  of  the  action  to  proceed  iihile  nliiinating  the  jeopardy 
resulting  from  the  federal  action.  The  principle  objective  of  these  alter- 
natives is  to  either  eliminate  or  minimize  the  likelihood  of  an  oil  spill 
to  the  maximum  extent  possible  within  Concho  water  snake  habitat.  The  fal- 
lowing reasonable  and  prudent  alter  ml:  Lvjjs  ire  provided  for  this  species: 

1.  Select  either  the  proposed  or  southern  plpellia  routes,  or; 

2.  Select  the  nocthern  route  and  implement  the  following  stipula- 
tions: 

a)  Conduct  an  on-site  inspection  of  the  Colorado  River  crossing 
to  determine  if  juvenile  snake  rf.  Fc\i  habitat  occurs  in  the 
area.  The  area  should  also  be  evaluated  for  the  presence  of 
individual  snakes.  IF  "".he  proposed  cross  Lng  site  contains 
riffled  habitat,  the  pipeline  route  should  be  realigned  to  a 
nearby  pooled  area  vhich  will  minimize  impacts  to  individual 
juvenile  water  snakes. 

b)  Additional  riffle  habitat  should  be  created  during  pipeline 
construction  by  distributing  the  lebris  vhich  occurs  as  i 
result  of  pipeline  excavation.  Specific  construction  tech- 
niques -.hould  bi»  I  ipl  21*  it  "■  1  ''hich  will  'flinliL.T.a  l».jraiatLon 
of  water  quality,  sedimentation,  and  erosion. 

c)  A  site-specific  oil  contingency  plan  should  be  developed  to 
ensure  that  if  a  leak  did  occur,  it  would  be  detected  and  shut 
off  rapidly.  This  plan  should  be  prepared  pc  to  >•  t  ■>  prneo.t 
operation  and  nust  be  acceptable  to  the  Service.  Tie  plan 
should  include  such  features  as  designation  of  equip  v  ir. 
storage  areas,  leintananee  prngrui  foe  a  [uLp  lent  ".  >  ensure  It 
is  in  proper  working  order,  organization  of  response  tea  i, 
techniques  to  be  usei  for  spill  •:  >nt  iL-Ment  ail  .^..Miap,  -\nd 
post  spill  restoration  procedures. 

d)  The  area  on  both  sides  of  the  creek  crossing  and  the  crossings 
of  other  drainage  areas  that  feed  into  the  Concho  or  Colorado 
Rivers  should  be  narked  with  pipe1. tun  -;  L^  is  at  a  naxi'num  of 
1,000  feet  intervals  which  should  be  latntained  annually  to 
ensure  their  readibility.  In  adilti>i,  Meiii:y  i: ape  should  be 
installed  above  the  pipeline  to  vara  people  excavating  in  the 
area  that  there  is  a  buried  pipe! In j. 
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e)  Visual  inspections  should  be  conducted  at  least  26  times  per 
year,  not  to  exceed  a  three  week  interval,  for  the  pipeline 
route  throughout  the  drainage  area  for  Colorado  River.  The 
"pig"  inspection  should  occur  at  least  once  every  two  weeks. 
These  surveys  should  identify  potential  problems  such  as 
buckling  or  depressions  near  the  pipeline,  evidence  of 
erosion,  and  potential  leaks. 

f)  The  pipeline  should  be  coated  with  an  epoxy  coating  to  protect 
from  corrosion. 

g)  Remote  check  and  block  valves  should  be  used  on  either  side  of 
the  Colorado  River.  These  valves  should  have  a  manual  capa- 
bility and  the  block  value  be  augmented  with  the  remote 
terminal  unit. 

h)  Multiple  leak  detection  communications  systems  should  be 
installed. 

i)  The  concrete  jacket,  which  will  encase  the  pipe  under  the 
Colorado  River,  should  be  extended  to  the  100-year  flood  ele- 
vation. 

INCIDENTAL  TAKE 

No  incidental  take  of  any  species  is  anticipated  to  result  from  the  pro- 
posed action.  In  the  event  that  an  incident  occurs  as  part  of  and  during 
the  course  of  the  activities  covered  by  this  opinion  that  could  result  in 
the  incidental  take  of  listed  species,  the  activities  causing  the  incident 
roust  be  terminated  and  consultation  must  be  reinitiated  so  the  degree  and 
amount  of  anticipated  incidental  take  can  be  assessed  and  reasonable  and 
prudent  measures  can  be  developed  to  reduce  the  levels  of  such  take. 

CONSERVATION  RECOMMENDATIONS 

Attwater's  Greater  Prairie  Chicken 

a)  In  order  to  avoid  adverse  effects  on  the  prairie  chicken  booming 
grounds  at  Orchard,  we  recommend  the  realignment  shown  in  Figure 
4.  Inspect  the  open  trench  each  morning  between  April  1  and 
June  15  and  remove  any  chicks  that  may  have  fallen  in.  Place 
these  birds  in  a  safe  location  near  the  trench. 

b)  Within  one  mile  of  the  lek  south  of  Sealy  in  Austin  County,  there 
should  be  no  construction  between  4:00  a.m.  to  9:30  a.m.  from 
January  through  May.  Within  two  miles  of  this  lek,  there  should 
be  no  mowing  or  shredding  of  the  pipeline  right-of-way  between 
January  1  and  August  1. 


C-27 


C-28 


-15- 


Bald  Eagles  and  San  Marcos  Species 

a)  In  order  to  reduce  the  risk,  of  failure  from  external  pipe  corro- 
sion in  critical  areas,  we  recommend  Che  use  of  epoxy-type  coat- 
ings 100  feet  before  and  100  feet  after  all  streams  to  be  crossed 
by  the  pipeline  where  there  are  bald  eagle  nesting  sites,  as  well 
as  at  the  Edwards  Aquifer  Recharge  Zone. 

b)  If  construction  is  to  be  performed  after  October  15,  1987,  within 
two  miles  of  the  confluence  of  Rabbs  Bayou  and  Big  Creek  in  Fort 
Bend  County,  another  search  for  a  bald  eagle  nest  should  be  made. 
If  a  nest  is  found  within  1  mile  of  the  pipeline,  no  construction 
should  be  done  between  October  15  and  Hay  15.  If  terrain  or  other 
natural  features  break  the  line  of  sight  between  the  new  nest 
location  and  the  pipeline,  the  distance  from  the  nest  to  the 
pipeline  may  be  reduced  to  less  than  1  mile  after  further  consul- 
tation with  the  Service. 

GENERAL 

In  order  to  enhance  the  response  time  for  closing  remote-control  valves  and 
shutting ■  down  of  pump/heater  stations,  as  well  as  providing  a  redundant 
leak  detection  system,  we  recommend  a  responsive  back-up  communications 
system  for  pipeline  operation  over  and  above  the  leased  commercial  communi- 
cations system  now  provided  for. 

PROPOSED  SPECIES 

The  black-capped*  vireo  (Vireo  atricapillus) ,  which  is  a  proposed  endangered 
species,  occupies  habitat  contiguous  to  all  three  pipeline  routes.  The 
impact  of  the  project  upon  this  species  is  currently  being  conducted  within 
the  informal  Section  7  consultation  process.  We  anticipate  this  species 
will  become  listed  by  or  before  February  1988. 

Further  consultation  for  listed  species  is  not  required  unless  new  infor- 
mation reveals  effects  of  the  action  not  considered  in  this  biological 
opinion,  or  new  species  are  listed  that  may  be  affected  by  this  action,  or 
the  proposed  action  is  subsequently  modified  in  a  manner  not  considered  in 
this  opinion. 

I  appreciate  the  Bureau's  cooperation  on  this  project.  Because  this  is  an 
adverse  biological  opinion,  you  must  notify  me  as  to  what  your  final  action 
will  be  on  this  project. 


cc: 


Director,  FWS,  Washington,  [)-£     ^  y     ••■■-.   ■ ; 

Executive  Director,  Texas  Pack's  and 'Wildlife  Department,  Austin,  TX 

Field  Supervisors,  Ecological  Services,  FWS,   Fort  Worth,  Houston,  and 

Corpus  Christi,  TX         1jnV*v-p?-' 
Regional  Director,  FWS,  Portland,  ,J3R  IFWE) 
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ACRONYMS  AND  ABBREVIATIONS 

The  following  acronyms  and  abbreviations  appear  in  the  response  to 
comments. 

AF  -  acre-feet 

AAPL  -  All  American  Pipeline  Co. 

API  -  American  Petroleum  Institute 

BA  -  Biological  Assessment 

bbl  -  barrels 

bgs  -  below  ground  surface 

BLM  -  Bureau  of  Land  Management 

BPD  -  Barrels  Per  Day 

CEQ  -  Council  on  Environmental  Quality 

CERCLA  -  Comprehensive  Environmental  Response,  Compensation  and 
Liability  Act 

cfs  -  cubic  feet  per  second 

CO  -  carbon  monoxide 

dBA  -  decibels  A-weighted 

DOT  -  Department  of  Transportation 

DWT  -  Dead  Weight  Ton 

EKMA  -  Emperical  Kinetic  Modeling  Approach 

EPA  -  Environmental  Protection  Agency 

ft  -  feet 

gpm  -  gallons  per  minute 

lbs/day  -  pounds  per  day 

mg/1  -  milligrams  per  liter 

MOA  -  Memorandum  of  Agreement 

NAAQS  -  National  Ambient  Air  Quality  Standards 

NEPA  -  National  Environmental  Policy  Act 

N02  -  nitrogen  dioxide 

NO  -  nitrogen  oxides 
x  3 

NPDES  -  National  Petroleum  Discharge  Elimination  System 

O3  -  ozone 

OPEC  -  Organization  of  Petroleum  Exporting  Countries 

OSHA  -  Occupational  Safety  and  Health  Administration 

PADD  3  -  Petroleum  Administration  for  Defense  District  3 

PADD  5  -  Petroleum  Administration  for  Defense  District  5 
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ACRONYMS  AND  ABBREVIATIONS  (CONTINUED) 

PAH  -  polyaromatic  hydrocarbons 

Pb  -  lead 

PM  -  particulate  matter 

PMOA  -  Pogrammatic  Memorandum  of  Agreement 

RACT  -  reasonably  available  control  technology 

ROW  -  Right-of-Way 

SCS  -  Soil  Conservation  Service 

SEIS  -  Supplemental  Environmental  Impact  Statement 

SIP  -  State  Implementation  Plan 

S02  -  sulfur  dioxide 

TACB  -  Texas  Air  Control  Board 

TERC  -  Texas  Emergency  Response  Center 

TNHP  -  Texas  Natural  Heritage  Program 

TOC  -  total  organic  carbons 

TOES  -  Texas  Organization  of  Endangered  Species 

TPWD  -  Texas  Parks  and  Wildlife  Department 

TRC  -  Texas  River  Commission 

TRRC  -  Texas  Railroad  Commission 

TSP  -  Total  Suspended  Particulate 

TWC  -  Texas  Water  Commission 

ug/1  -  micrograms  per  liter 

USFWS  -  U.S.  Fish  and  Wildlife  Service 

USGS  -  U.S.  Geological  Survey 

VOC  -  Volatile  Organic  Compound 
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